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how to pick the right 


ONTRACTORS 


Ingersoll-Rand ~OMBINATION 


for every 
paving breaker job 


With the complete line of I-R pav- 
ing breakers, you can select 'a tool 
that’s right for every job—right in 
weight, breaking power and ease of 
handling and with the right I-R 


accessories too. 


With the complete line of Gyro- 
Flo portable rotary compressors, 
you can provide smooth, depend- 
able, virtually maintenance-free air 
power for operating from 2 to 15 
breakers simultaneously from a 
single source. Paving breaker ca- 
pacities of Gyro-Flo compressors 
from 125 to 600 cfm are shown 
below. Also inquire about the one 
breaker rotary 85 and the super 
rotary 900. 


CAPACITY CHART FOR 


|-R PAVING BREAKERS 


POWERED BY 


GYRO-FLOW COMPRESSORS 








82 Ib. 
Heavy-Duty Breaker 
and Pile Driver 


Fort the toughe st kind of 
work on reinforced con 
crete, extra- hard pavement 


PB-8 


heavy pile or spike driving 
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PB.6 58 Ib. 
Middie-Weight Breaker 


and Spike Driver 


5 A heavy-duty machine for 
a, easy handling on less stren 
Ls00U1S breaking or trem hing 


\ jobs and horizontal cle mol 
tion work 
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Pa PB.59 40 Ib. 
Light-Weight Breaker 


and Digger 


Ideal weight and power for 
scaffolding jobs — industrial 
applications and trench 


work 
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1.99 20 Ib. 
Light-Weight Demolition 


Tool and Digger 


A handy tool with ample 
power for light-duty demo 
ition work, clay digging and 
similar applications 
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Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 


DRIFTERS « JACKDRILLS *© JACKHAMMERS *© WAGON DRILLS © CARSET BITS © AIR TOOLS *© COMPRESSORS 





STAYNEW , 


Bollinger makes ALL TYPES of filters as shown 
on this page, plus special filters for unusual filtra- 
tion problems. New users of one specific type of 
Staynew filters often find a second Dollinger 
filter performs a great, added service in other 


PIPE LINE FILTERS 


processes or opera lions. Perhaps we can serve 
Model CPH Model CVH (Voecuum) 


Pipe Line Filter Pipe Line Filter 
Bulletin 200 Bylletia 200 


major or other filtration needs of your plant, 


LIiIQuidD FILTERS 


Wy, - 
J ’ 
Model HE (Sump) Model ELS (Pressure) 
| Liquid Filter Liquid Filter 
— Bulletin 330 Bulletin 300 


all types of FILTERS for 


Model AAPHS Model HPH and AMPH 
{ Absorption) (High Pressure) 

Pipe Line Filter Pipe Line Filter 
Bulletin 200 Bylietin 200 


| 








every INDUSTRIAL NEED 
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li. AIR INTAKE FILTERS 


Model IDR 
Model D (Ovtdoor) Model C (indoor) 











(Ground Level) Model DS (Silencer) 
Air Intake Filter Air intake Filter 
Bulletin 100 Bulletin 100 Bulletin 100 


Air tntake Filter Air intake Filter 
Bulletin 100 





FILTERS 


| VENTILATION 





Dy y and 








Electro-Sta ynew Electro-Staynew Auvtomati« Viscous Panel 


Mist Collector Precipitator 
Bulletin 420 Bulletin 400 Bulletin 500 


Ventilation Filter Ventilation Filters 
Bulietin 600 and 700 





Numbers, for 


Write, using Bulletin 
b E complete iiformation on any of the 
IECTOMOTOR Staynuew fillers Hlustrated, (_onsult 
5S hat yh Dollinger engineers on any special fil- 


—— 


L Cc © oa P oO 4 A if j O N e BEB pe tration proble tiis lit) obligation. Dept. 


j { entre Park, tochester 








LIQUID FILTERS, PIPELINE FILTERS, INTAKE FILTERS, HYDRAULIC FILTERS, ELECTROSTATIC FILTERS, ORY PANEL FILTERS, VISCOUS PANEL FILTERS, LOW 
PRESSURE FILTERS, HIGH PRESSURE FILTERS, AUTOMATIC VENTILATION FILTERS. NATURAL GAS FILTERS, SPECIAL DESIGN FILTERS, SILENCER FILTERS 
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NEW DAM UNDER WAY IN LAND OF LEWIS AND CLARK — Shown high above the | 
near Mayfield, Wash., these workmen are making blast holes with l-in, hexagon and 1! 


til 
eonerets are? cain is part of it * | is 1OO OOO hydroelectri 
ancl thrust loweks 


ks, and upon completion will be 


»-ih. round Bethlelhy liollow 
Drill Steel, to prepare the cliff face for construction of an abutment for Tacoma City Light’s Mayfield Dam. The 


project for (ity ol Tacoma. It will have vray iiy W 
85 ft high and 850 ft lone. Its spillway section will be VOo ft w 
niv ; ‘ 


j Rober Inc. Dru 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


On the Pacific Coast Bethlehem products ore sold by 
Stee! Corporation. Export Distributor 


BETHLEHEM 


(or poratt and L. bk. Dixon fun 


; 
ld ie 


mri 


Bethiehem Pacific Coast 


Bethiehem Stee! Export 


Corporation 


HOLLOW DRILL STEEL 








. 
Powerful crowding action fills this big, half-yard 
capacity bucket in any muck pile. Fast discharge 
and near-perfect clean-up at the face are time- 
saving abilities of the Eimco 630. 


An Eimco 630 “‘moves in” for another load, operated 
by easy-to-reach, easy-to-work controls. 


EIMCO 
MEETS 
NEW CHALLENGES 


The Eimco 630 Crawier-Excavator is gaining more respect 
for its adeptness in a greater variety of underground muck- 
ing tasks by responding favorably to new tests of its versa- 
tility. 

One recent field report points to an Eimco 630 Transport 
Loader that has been loading rounds much faster and getting 
better “clean-outs” during five months of competition with 
a 48” box scraper with a 50 h.p. slusher 

Near-perfect clean-out by the 630 increases drilling effi 
ciency. To get 630 clean-out results in a slusher operation, 
requires use of snatch biocks along the foot and hanging 
walls and final clean-up at the face thru hand shoveling 

So outstanding has been the Eimco 630’s performance, 
future stopes are being planned for maximum utilization of 
its many operating advantages 


The 630 Transport-Loader with integral, automatic dis 
charge, 30 cu. ft. hopper, is very profitably in use for short 
hauls and floor-leve! Gumping ina wide variety of industries 


And—like all 630 excavator-dozer units, the transport 
loader has that extra maneuverability thru independent 
track operation—control simplicity and the big, half-yard 
bucket capacity 

BEFORE YOU DECIDE ON A MINING PATTERN, investi 
gate the EIMCO 630. You'll find—as others have--it pays 
to plan your mining strategy around operating advantages 
of the versatile 630. 


THE EIMCO CORPORATION 


Salt Lake City, Utah—U.S.A. © Export Offices: Eimco Bidg., 52 South St., New York City 
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EVACUATE 


¥ Continuously */ Dependably Y Economically 
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Me HEAVY-DUTY IFR|VACUUM PUMPS 


...now available in sizes from 
// hp to 2OOO hp, 
for vacuums down to 29.8" Hy 


(Air-cooled units... 2 to 7% hp) 


om 

Ingersoll-Rand two-stage ES vacuum pump 
serving evaporators in a large salt company 
plant. These horizontal, heavy-duty, single 
cylinder units are available in piston displace 
ments of 114 to 3140 cfm, for vacuums down 
to 29.2” Hg single-stage and 29.8” Hg 
two-stage 


‘Each one of three 2000-hp Ingersoll-Rand = > 
HHE vacuum pumps has a piston displacement // 
of 51,508 cim. These units exhaust air from 
large test chambers used to simulate high alti 
tude conditions. 


: 
Ingersoll-Rand reciprocating dry vacuum pumps adaptable to practically all vacuum requirements 
are designed and built to give dependable perform. for handling clean, dry air or gases. Cylinders are 
ance under any or all of the following conditions normally equipped with I-R Channel Valves- 
known the world over for quiet, efficient operation 
|. Wherever continuous heavy-duty, full-load and remarkable freedom from maintenance. 


service is essential. | 
Ingersoll-Rand also builds a full line of steam jet 


2. Where power cost is an important factor = | | | ania wortt 
Ss A ejectors. I-R engineers can select the reciprocating 
8. In plants where supervision is limited. or centrifugal pump, or steam-jet ejector, or com- 
4. Where low over-all operating costs must be bination of these that will give the most economical 
maintained, vacuum production for any capacity requirement 
The wide range of standard sizes, with Hexibility of Your I-R representative will be glad to give you 
cylinder design and choice of electric, steam o1 complete information on the vacuum equipment 
gas-engine drive, makes these heavy-duty units best suited to vour needs. 
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COMPRESSORS + GAS AND DIESEL ENGINES + ROCK DRILLS + PUMPS + TURBO-BLOWERS + AIR AND ELECTRIC TOOLS 
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Fig. 2 


THE EIMCO AGIDISC FILTER GETS UNIFORM RESULTS 


The Eimco Agidisc is the only disc type filter with 
proven ability to get uniform cake formation from all 
fast settling solids. 

A veteran superintendent of a concentrator, pro- 
cessing complex metallurgical slurry says, “The Eimco 
Agidisc is the one really effective means to get uniform 
particle suspension in disc filter tanks.” 

This magnetite pelletizing plant uses five 6 X 6 
Eimco Agidiscs. Each filter is capable of processing 
640 long tons of concentrate per 24 hour day. The 
feed contains 63% solids at 62% minus 325 mesh. 
Specific gravity is 5.0. The filter cake has 7.5% 
moisture. 

Experience has taught filter station personnel that 
uniformity is the key to good operating results when 
fast settling particles are in the feed. Only the Eimco 
Agidisc Filter gives strong, properly directed agitation. 


THE EIMCO 


Salt Lake City, Utah—U.5S.A. ° 


Insufficient agitation results in a classification ring 
on the periphery of the disc with thin, slimy cakes 
near the center. Disadvantages here are high cake 
moisture and low capacity. (See Fig. 1). 

If agitation is too violent, the result is a scouring 
action on the periphery of the disc. Disadvantage here 
is principal'y low capacity. (See Fig. 2). 

The Eimco Agidise eliminates both of these costly 
formations as shown in figure 3. (One disc is removed 
to show construction). A variable speed reducer pro- 
motes proper surface movement. The Eimco gets 
uniform cake dryness; uniform cake thickness; uniform 
particle dispersion and wniferm tonnage consistent 
with feed. 

The Eimco Agidisc can help your operation by in- 
creasing tonnage and lowering moisture content in the 
cake. Write for complete information today! 


CORPORATION! 


Export Offices: Eimco Bidg., 52 South St., New York City 


Research and Development Center—Palatine, Ill. 
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350 WSP 550F, 1000 WOG 
300 WSP 550F, 600 WOG 
C—No. 245P 200 WSP 550F, 400 WOG 
D—No. 237? 150 WSP 500F, 300 WOG 
E — 500 Brineli’’ Stainless Steel Plug Type Seat and Disc 











A —WNo. 225° 
B—No. 260P 


Walworth offer . four lines of Bron e Globe Valves 
with tainiess steel]. plug-type seats and dis . Ad- 


vantages of these valves include 


* Stainless Steel Plug-Type Seats and Discs, heat-treated 
to a minimum of 500 Brinell hardness reduces wire 
drawing to a minimum. Seats and Discs are machined 
and fitted simultaneously, assuring perfect mating. 
* Deep Stuffing Boxes with Glands are fitted with rein 
forced, molded packing. Valves can be repacked under 
pressure when fully opened 





For Longer Bronze Valve Life... 


“500 BRINELL” PLUG-TYPE 
STAINLESS STEEL 
SEATS AND DISCS 


150 Ib. 200 Ib. 300 Ib. 350 Ib. 


© Oversize Stems, made of high tensile strength silicon- 
bronze, assure long life. 


, 


* Rugged Body Hexes, are flat on top; do not inter- 
fere with wrench gripping body-to-bonnet union ring 


connection 


© Bodies, made of Composition M bronze (ASTM 
B61), have ample wall thickness to provide high 
safety factor. 


* Patented Handwheels are air-cooled and designed 


with a “finger-fit grip.”’ Makes turning easy eve) 


when wearing greasy gloves 
®* Identification Plates secured bv lock-washer under 


stem nut, show Figure Number of valves and make 
re-ordering sure and easy. 


FOR COMPLETE INFORMATION, SEE YOUR WALWORTH DISTRIBUTOR OR WRITE FOR ILLUSTRATED CIRCULAR 





WALWORTH 





60 East 42nd Street, New York 17, New York 








SUBSIDIARIES: Q{i]f atroy sree prooucts co. Cont Crpuncls CONOFLOW CORPORATION 
SOUTHWEST FABRICATING & WELDING CO., INC. 





M&H VALVE & FITTINGS CO. 





WALWORTH COMPANY OF CANADA, LTD. 
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EIMCO 105 -- MORE POWER FOR MORE WORK 


Eimco 105 Tractor-Excavators are 
balanced to give maximum work 
efficiency in every pnase of digging 
and loading. Compare these fig- 
ures—(A) 39,200 pounds of digging 
force at the bucket lip as the 105 
moves into the rock pile; (B) 39,200 


THE EIMCO CORPORATION. 


Salt Lake City, Utah—U.S.A. 


pounds of lifting capacity for break 
out power 

[his power gives the operator the 
same potential in productive capa 
ity as he would nave if YOU bought 
him a boom lype snovel costing 
three to four times as much 

How does Eimco design a smal! 
(l'/% yard) Trac tor f xcavator to out 
produce every other machine in its 
price range? 

Tne answer to this is Eimco’s 
unique Tractor design which pro 
vides netter balance, lower center 
of gravity and delivers full engine 


' 


horsepower to the bucket af y} | 
hime: 

Eimco also makes if easier ie. 
operate the 105 Iractor-Excavator 
[he operator Si?s Up front where he 
can see what he is doing Iwo 


small handles easily held in one 


, 


hand. control all movements of the 





Trac for The operator does more 
work with less effort, stays efficient 
the entire shift 

Other firsts in the Eimco 105 
lractor-Excavator inciude (1) inde 
pendent track control so that one 
track can be run forward while the 
other turns reverse; (2) seperate 
(3) full 


track oscillation on the tractor vwnen 


final drives for each track: 


equipped with loading or excayvatl 
ing attachment: (4) elimination of 
master clutch and drag track steer 
ing; (5) Unidrive transmission in 
wie a gearing always rotates in the 
me direction; (6) all alloy steel 
(7) clutche: 


need adjustment 


constructior that never 
and many other 
exclusive features 

See these complete y new tra 
Excavators or 


Nrite 


lors as Bulidozers, 
loaders working nea}; f~OuU 


for complete nforn ation 


’ 
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for extra strength 


t's CRUCIBLE MAX-EL aticy stee! 


Mine car axles always take a beating. But where service is 
especially rugged, manufacturers — like C. S. Card Iron Works, 
Denver, Colorado — use Crucible Max-el 31% alloy steel. 

In their own words, here’s why... 

“We use Max-el 3% because of its high-strength... good 
fatigue resistance ...and over-all economy.” 

Good reasons why Max-el, or another of Crucible’s wide 
range of special alloy steels, may be the right answer to many 
of your more exacting applications. Your local Crucible 
representative will be glad to give you more details. 

Crucible Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 





CR J C | i LE first name in special purpose steels 





Crucible Steei Company of America 
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“Used many makes 
of turbines... 


PREFERS 
COPPUS” 


If you want to know about turbine 
performance, ask an operator. He 
knows. And, in the words of one of 
them: 

“I have had occasion in the 
past to operate many makes of 
turbines. The plant in which I 
am now employed is almost en- 
tirely Coppus equipped on our 
auxiliary equipment. I find 
your turbines most satisfactory 
and would like to congratulate 
you on your design.”’ 

Whether you use a Coppus with a 
regular wheel or wide bucket “L’”’ type 
you get these proven features: 


@ Turbines rated close to your hp re- 


quirements from 150 hp down to frac- 
tional. No need to buy a bigger, costlier 
turbine than your conditions call for. 


@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 
@ Exclusive pilot operated excess speed 
safety trip supplementing constant 
speed governor. 
@ Replaceable cartridge type bearing 
housings. 
@ Optional carbon ring packing glands. 
@ Coppus Steam Turbines ranging from 
150 hp down to fractional in 6 frame 
sizes, make turbine dollars go far- 
ther. Send for Bulletin 135 on Coppus 
Turbine. 

COPPUS ENGINEERING CORPORATION 


211 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER 


This is the reliable Coppus Turbine furnished with either a regular 
wheel or wide bucket “L”’ type wheel. 


This wide bucket “L” type 
wheel is a new development for 
use where low water rate is 
essential 


This is the regular wheel used 
on Coppus Turbines which have 
been so highly satisfactory 
throughout industry. 


, * 
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Large Elliott Motors 


power unique 


compressor installation 


In a New England chemical plant, two 3500-hp, 300-rpm 


Elliott SV IK hronous motors furnish the powe tO driv Cc COTNPressors 


which are the heart of an ammonia process | he unique feature 


of the installation is that the compressors Cat h pro, ide four 


services, one more than has ever been attempted before 

[he motors are started across the line, being brought up to 
speed and field-applied in four to five seconds with a minimum 
of disturbance to the system voltage and a momentary frequency 
drop of less than 0.5 cycle. An blhiott OO0-KW turbine-generator, 
operating as an isolated unit, is used for starting 

Elliott offers broad experience in many fields of motor appli- 
Cations to assist users in achieving greatest economy and dep nd- 


the nearest Elliott District Ofhce. o1 


Pa 


ability of service. Consult 
write Elliott Company, Ridgway Division, Ridgway, 


ELLIOTT Company 


mo 16 
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ON THE COVER 


HE terrain of Switzerland is such 

that almost any train you board 
there will take you on an alpine scenic 
tour. Our cover picture depicts a mason 
ry viaduct of slender and graceful lines 
carrying a train across Albula Valley 
Out of view at the right the rails enter a 
tunnel. This link of the Swiss Federal 
Railways is called the Rhaetian line and 
crosses Albula Pass at an elevation of ap 
proximately 5900 feet. ‘The pass has 
been the principal route between the 
kengadine and Grisons regions of Switzer 
land since the thirteenth century. ‘The 
railway was opened in 1903 


IN THIS ISSUE 


'THOUT threaded fasteners, the 
V\ mechanical world would literally 
fall apart. They are vitally needed 
wherever metal, wood or plastic mem 
bers are joined. ‘The annual output of 
products made on screw machines is 
valued at $485 million. Around 1000 as 
sorted bolts and nuts are required to as- 
semble one automobile, and the auto 
motive industry as a whole used more 
than ten billion fasteners last year. Sales 
of high-tensile bolts, relative newcomers 
to the fasteners group, are gaining more 
rapidly than those of any other item 
Our leading article takes a general look 
at the threaded-fasteners industry 


HEREVER Walt Disney is, there 

\ is artistry. ‘The latest product of 
his facile mind is Disneyland, Southern 
(alifornia’s fabulous creation of realism 
and make-believe where you can project 
yourself into the past or the future and 


be entertained while you are doing it 
Page 333 


T IS generally believed that the peak 
[., turnpike construction has been 
passed. That began to be apparent a 
year or two ago when the most urgently 
needed toll roads had been built or put 
under construction. Since the Govern 
ment’s multibillion-dollar program for 
free highways was announced, turnpike 
talk has further subsided. Meanwhile 
contractors are putting the finishing 
touches on the 110-mile Northeastern 
Extension of the Pennsylvania ‘Turn 
pike, first of the modern pay-as-you-ride 
thoroughfares. The grading of the right 
of way for its northern section through 
successive ridges of the Appalachian up 
lift was a big and interesting job of earth 


and rock moving. Page 336 
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SINEWS OF INDUSTRY 


Air Tools Make It Possible to Apply Them 
As Efficently as They Are Produced 





OLD AND NEW SCREW-FORMING MACHINES 
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At the top is a screw lathe invented by a French engineer named Besson about 


1569 


It had a traveling tool holder moved by a lead screw 


By using drive 


yulleys of various diameters it was possible to cut screws of any desired pitch 
llustrated above is the first bolt-making machine designed and built by William 


E. Ward about 300 years alter Besson's 


Still in operating condition, it is in the 


Port Chester, N. Y., plant of Russell, Burdsall & Ward Bolt & Nut Company 


It rolls rather than cuts threads, thus turning out a uniform and strong product 


Almost all bolts less than | inch in 


based on ideas proved teasible by this 100-year-old tool 
} 


diameter are manufactured on machines 


At the right is a modern 


bolt-making machine to which stock is fed automatically trom the coil in the 


foreground 
set up and run the machine but 


about 


HERE 


whether the screw should be in 


im some argument 


cluded in man’s list of basic tools 
Certain historians put six in that cate 
gory the wheel. the lever. the inclined 
the pulley and the 
that 


three belong there because the pulley iw 


plane, the wedge 


“orew ()thers e@ny only the first 


essentially a wheel and both the wedge 
and the screw are adaptations of the in 


clined plane. There is no doubt, how 


ever. that the screw principle i” Vital to 


our civilized world. Indeed, fasteners of 


all types, most of which are threaded 


ih 


Uses 


Nut and bolt making is highly automated; a worker needs skill to 


little muscular energy 


are SO ¢ ommonplace that it is hard to vis 
ualize life without them 

‘The United States fasteners industry 
About 30,000 


people are employed in the highly auto 


is a complex business 


_mated production phases and use in the 


neighborhood of 2 percent of all the steel! 


made, plus large quantities of othe 


metals Some 2OO million fasteners are 


turned out each working day nearly 60 


billion valued at $450 million annually 
They range in size from giant through 


holte designed to absorb stresses en 


countered in the world’s largest metal 





working presses to common wood screws 
and to bolts so small that about 3000 of 


needed to 


them (including nuts) are 
make a pound 
Although 


ey idence of five of the tools on the let in 


archeologists have found 
ruins dating back many centuries before 
the birth of 
make its appearance until the third cen 
B.C thinker 


and inventor of that age, 1s believed to 


(hrist. the screw did not 


tury Archimedes. famed 
have heen the firat to apply the prin iple 
acrew, a type of 


Near 


to his water snail or 


water lift etill used in Kastern 
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‘The (;reeks availed 


themselves but little of the other me 


countries hero. 


chanical aspects of his discovery, and it 


remained for the more practical Romans 


to apply it in ways familiar to us. Wine 
presses, obstetrical instrumenta with 
power screws, wood screws. and arms 


bolt fasteners 


have been recovered in the remains of 


and armor with nut and 


their an ient cities 

Roman screw threads were fashioned 
painstakingly by hand, and many of 
those designed for the transmission of 
movement or power were carved in hard 
wood. Nuts and bolts of metal, while not 
Common, were in use. especially in the 
more highly developed regions. ‘Those of 
soft metals were carved like the wooden 
screws, but those of hard metals were 
built up in a crude yet ingenious manner 
T'wo wires were closely wrapped around 
a mandrel and then carefully separated 


One of these helices was soldered to the 


on 





mandrel to make a bolt. the other to the 


inside of a tube to form the nut. Fasten 
ers produced in this way were inter 
changeable only by accident. and a 


matching nut and bolt were kept tied to 
gether until needed tjolte were often 
headed by inserting a pin ina hole drilled 
near the top. ‘The pin not only prevented 
it from working through but also served 
a8 a means of tightening the assembly 

After the Dark Ages, during which the 
screw-thread principle was almost lost. 
armorers began to use nuts and bolts to 
hold fashioned 


together the superbly 
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suits of mail worn by knights, and much 
furniture was being constructed with 
serews 
able 
the religious and military fanatics of the 


Other less pleasant and honor 
applications were discovered by 
day, for the screw enabled them to prac 
tice a cruel form of torture to wring “‘con 
fessions’’ from heretics and to obtain in 
formation from their enemies. It is no 
credit to man that the finest and moat 
carefully fashioned threads were for a 
time found in dungeons rather than on 
labor saving tools and machines 

By 1500 German 
not only assembling parts with screws 


watchmakers were 
but using screws with sletted heads as 
well, from which we can deduce that the 
screw driver had come into being. Agri 
cola, earliest of the scientific miners. re 
fers in his De Re Metallica to screws both 
as boring instruments and fasteners. By 
1569 they were in such demand that a 


machine was developed by a Frenchman 
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named Besson to do away with the ted 
ous hand-cutting of threads It was 
based on the lathe principle and had a 
master or drive screw which carried the 
But news traveled slowly 


printing 


shaping tool 
even though the Gutenberg 
preas had been made possible by screws), 
and more than 150 years elapsed before 
Besson’s machine came into widespread 
use 

About the time the American Colonies 
firat began to flaunt the power of Mother 
England, Britishers Job and Will Wyatt 
improved upon the Besson lathe and be 
gan to produce threaded fasteners in 
large quantities. But even though the 
output of the Wyatts and others who 
followed was much greater than that of 
the Romans, the quality was little bet 
ter. Bolts and matching nuts still had to 
be kept tied together, and interchange 
ability of parte was not even dreamed of 

Sometime during the eighteenth cen 
tury wood screws finally were given gim 
let points up to that time they had 
differed little from bolts. (By today’s 
standards threads were invariably very 
indeed. early bolt threada re 
threada 


coarse 
semble our wood-screw more 
than they do those of modern bolts. ) Ky 
1800 steam power made it necessary to 
produce bolts and screws not only faster 
but also better. An Englishman, Henry 
Maudslay,. devoted himaelf to the task of 
improving screw-cutting machinery. He 
built the first all-metal machine (former 
ly they had had wooden frames and thus 
provided a more rigid and accurate piece 
of equipment 

But no machine can turn out screws 
that are better than its own master drive 
acrew, and so Maudalay set about trying 
to fashion a near-pertect and true master 
screw, After working ten years on the 
project he finally came up with one that 
he considered satisfactory. It was 7 feet 
joba waa to 


long, and one of its first 
additional 


make others like it so that 
acrew machines could be constructed 
And, moat unportant of all to the boom 
ing Industrial Revolution, the majority 
of the nuts or bolts of one size produced 
by them were interchangeable 

The infant business spurted ahead un 
fortunately without direction, and each 
manufacturer developed his own stand 
‘The 


result, of « OurTrsRe, WHe ¢ haos, for bolts and 


ards and his own design of thread 


nutes from one firm had absolutely no re 
lationship to those from another, Joseph 
Whitworth was a pupil 


of Maudalay's 
interchangeability In the 


later knighted 
and he became the cru 


sader for 


A BOLT TAKES FORM 


All the operations in the sequence are 


performed on one machine. Top to 
bottom: the raw material; alter the 
initial swaging operation; alter cold 


heading; alter forming the hexagonal 
head; alter trimming and dressing; and 
alter thread rolling 
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early 1840's he worked out a thread de 
sign incorporating many of the things he 
thought best in the hodgepodge of thread 
forma then in existence. He spent an 


astonishingly short period selling the 


idea of making his thread standard 
(either he was a master drummer or the 
time was ripe for such a novel scheme 
England soon settled on the Whit 

worth thread form, but twenty years 
elapsed before American industry caught 
up with the idea of standardization, But 
instead of adopting a thread correspond 
ing to that of the English, a completely 


different type was chosen. Known as the 


325 
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Sellers ‘Thread, it was designed by Wil 
liam Sellers, a Philadelphian. The result 
of this oddly archaic action was that 
Americans and Englishmen, although 
they spoke the same language, were not 
able to repair each other's machinery or 
even replace a missing nut on the sim 
pleat of equipment 

In the years prior to World War I this 
situation was only a minor inconven 
ience, but during the conflict it became a 
very serious matter. After the armatice, 
however, the few voices that had cried 
out for a world standard thread, or, at 


the least. fora unified American-British 


ASSORTMENT OF PRODUCTS 


The fasteners industry consumes more than 2 percent of 
the nation’s steel in turning out more than 250,000 difter- 
ent types and sizes 
tiny self-locking clinch nuts by which small “‘blind’’ com- 
ponents are mounted on thin panels. A |-inch-diameter 
circle has been scribed 
how small they are 
common nuts used in industry; at the 
the great variety of bolts and machine screws available 
Every common type of head is shown 


Pictured at the bottom are twenty 


around some o! them to show 
Below are just a few of the more 
lett are some ol 
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thread, were lost first in the general busi 
ness downturn that followed and later in 
Then 
when World War II was upon us, it was 


the prosperity of the twenties 


too late to try to adopt a standard 
American goods had to be furnished with 
American nuts and bolts for every repair 
job, even the most minor one. And with 
the United States the chief Allied sup. 
plier of arms and munitions, the lack of a 
unified screw thread made the military's 
problem of logistics inconceivably tough. 

As the end of the conflict neared, the 
first of a long series of conferences was 
held to settle on a unified thread form, 
and a new standard was finally adopted 
in 1948 
the difficulties 


Provisions were made to resolve 
associated with the 
changeover to the new design, and al 
though some questions have not been 
satisfactorily answered even yet, a great 
deal of progress has been made. ‘The next 
inevitable step is a world standard, and 
that 


the western free nations. 


has been 
Not 


only will a single standard be of great 


some work in direction 


done by 


value in the event of another global war: 
it will be equally advantageous in peace 
time and may help to stimulate world 


trade. 
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THREAD FORMS 


Above, left, is the American or Sellers standard form which has a 60-degree 
thread angle, and at the right is the Whitworth or British standard with a 55 


degree thread angle 
features of both the earlier forms 


0 


SE 


The new unified standard thread form, below, incorporates 


FLAT ROOT 
(AMERICAN ) 


ROUNDED 
(BRITISH) 


ROOT 


FLAT CREST 





UNIFIED STANDARD FORM 


(AMERICAN @ BRITISH) 


ROUNDED CREST ( sriTisH) 


Tr FLAT CREST (AMERICAN ) 


60 ANGLE 
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(AMERICAN @ BRITISH ) 





EXTERNAL THREAD 











As the distinguishing features of the 
Whitworth, Sellers and Unified Standard 
threads are shown in detail in an ac 
companying sketch, we will not describe 
them here except to note the changes 
necessary ‘The 
Whitworth thread has an angle of 55 
with rounded crest and root. The Ameri 


to achieve unification. 


can thread has a 60° angle with flat crest 
and nominally flat The Unified 
thread retains the 60° angle of the Sellers 


root. 


form and may have either the British 
style rounded crest and root or the Amer 
ican flattened type. But the important 


thing is that an American nut will fit an 











MAJOR DIA 


| | PITCH DIA. |: | 
| Lg PITCH DIA. 5 | 


HELIX 
~~ ANGLE AT 
#PITCH DIA 











ness 


SCREW-THREAD TERMINOLOGY 


The main features of both externa! and 
internal threads are identified here 
Most of the design points illustrated 
are now firmly standardized. Any new 


developments will probably be in the 
fields of materials and treatment 
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and 


FLATTED ROOT (american) 
ROUNDED ROOT (BRITISH) 


Knglish bolt of the same size, or vice 
Naturally, a great many consid 
the 


Versa. 


erations entered into decision to 


adopt this particular form, but all of 
them need not be gone into here. One of 


the reasons for using the 60° thread angle 
in the Unified form is that the thread for 
any given height and pitch contains the 
largest possible amount of metal 

The foregoing in no way implies that 
all American threads can in future be 
mated with all British screw forma of the 
same nominal size, for many odd ones 
are still made in both countries for spe 
cial applications. American screw manu- 
facturers are trying to reduce the number 
of odd threads, and users are coéperating 
out of sheer economic necessity, as well 
as a desire to promote standardization 
With the industry as highly automated 
as it is, reductions in production costs 


can be achieved only by long runs on 


standard fasteners Any deviation from 
the standard entails a lot of expense be 
cause of the necessary changes in tooling 


and schedules ‘Thus customers who 
have specified a special size or ty pe in the 
past are attempting to redesign their 
products so as to permit the use of stand 
ard forms and thereby save the money 
now spent on screw-thread oddities 
The principal advances in threaded 
fasteners and power-transmission de 
vices before the twentieth century large 
ly concerned the physical form the in 
cluded angles, relation of pitch to depth 
and shape of the thread crown and root 
for example. Great strides were also 
made in the precision of the thread itself 
the 


tolerances. 


manutacturing 
the 


diminution of 


Then, with advent of 





modern metallurgy and increasing engi 


neering knowledge of stresses and 


strains, striking improvements were 
noted inall ty pes of threaded equipment 
‘Today, a seemingly simple nut and bolt 
is a carefully engineered product, and the 
intricacies of design of each one are not 
often fully known or recognized 

For instance, it is not always enough 
that a bolt be made of the proper grade 
of steel: in some cases it must also be 
carefully heat treated to bring out the 
most desirable properties of the metal 
If so, the 


must be carefully guarded against, for 


decarburization of material 
even a shallow layer of decarburized ateel 
on the surface of a bolt may lead to what 
are known as stress raisers. ‘These areas 
of concentrated stresses may weaken a 
bolt that 


when subjected to repeated flexing, a 


to such an extent it soon fails 
situation metallurgists and engineers call 
the very 


shape of a bolt may form stress raisers. 


dynamic loading Likewise, 


Kxamination of a carefully designed 











100 % 
THREAD 








75 % 
THREAD 








50% 
THREAD 











THREAD DETAILS 
Sketches showing the differences be 
tween 5O-., 75-, and 100-percent in 
ternal threads). The 75-percent thread 
is used for most applications in this 
country It is much easier to make 
than the 100 percent, yet is of almoat 
equa! strength. The 50-percent thread, 
however, is more easily stripped when 
tightened 












ONE AT A TIME — AND TWENTY 


Shown below is one of the first power 
driven nut runners used in the auto 
motive industry. Adapted from the 
Little David air drili, it served to run 
down cap screws on a transmission 
housing a an early automobile. At 
the right is a modern multiple-spindle 
unit simultaneously running twenty cap 
screws on an engine oil pan. Newer 
designs of the latter type not only do 
the entire job automatically but also 
place the cap screws without human 
assistance 





there 


will show that 


threaded fastener 
are no extremely sharp changes in direc 
tion. It has been found that a bolt may 
fail quickly if a sharp 90° angle is formed 
between its shaft and its head. On the 
other hand, if a filet or rounded corner is 
apecified, the stresses are measurably re 
duced. Hesides actual design specifica 
tions, bolts can be strengthened in othe 
ways primarily associated with manu 
facturing techniques 

Nuts have certain special design fen 
tures that 
lor example, they are generally made of 


also should be mentioned 
a softer material than their correspond 
inp bolts If both were of like hardness, 


then minor thread variations would 
throw an undue amount of strain on a 
single thread section, Kut with a softer 
metal the nut undergoes siight deforma 
tion to mateh the bolt, thus distributing 
the load more evenly over all the threads 
(ine of the reasons for using a softer ma 
terial in the case of the nut is that it is 
relatively easier to overdesign it 80 as to 
compensate for lower strength than to 
make comparable allowances in the de 
sign of a bolt 


‘Threada of nute and bolta may differ 


S40 














slightly in height. In the case of some 
nuts, the thread height may be about 75 
that of the bolt 


words. while the crests of the threads on 


percent of In other 
the bolt go all the way into the roots of 
the crests on the latter stop 25 
the bolt 


‘There is a good reason for this 


the nut. 


percent short of the roots of 
threads 
such a nut is easier to manufacture, and 
that 


rather 


the stripping strength would be 


gained by 100 percent than 75 


percent thread contact is negligible in 


most instances an increase in the 
neighborhood of about 5 percent 

‘The screw thread, it can be seen, 18 Aa 
tool that requires the use of many othe 
tools to derive its maximum benefits 
Karly nuts were often of a type we would 
classify today as wing nuts they had a 


built in “‘wrench’’ that could be gripped 


by the fingers for tightening. Later, nuts 


and bolt heads were flattened on two 
opposing sides to accept the first crude 
wrenches Krom that point on they 
evolved in spurts through square to 


hexagonal forms, and varying hand tools 
ranging from adjustable wrenches to the 
familiar socket type were developed to 
insure greater tightness 

From the inception of the screw driver 
SBCTOCWRH 


in the fourteenth century most 


and many bolte had slotted heads as 


they have today. Kut even that feature 
came up for reexamination because slots 
often “‘stripped”’ or the tool slipped. To 
day we have other types of recessed 
screw and bolt heads as typified by the 
so-called Phillips and Allen heads. Lock 
washers were an important step forward 


in the field of the screw-thread fastener 


lock 


n many 


As with many inventions. the 


and 


washer was originally 
cases still is, a separate piece, but many 
sel f-los king 


companies are marketing 


bolts and nuts. Some of these are illus 
trated 
(One of the 


methods of producing threaded fasteners 


results of present-day 


is that they can be turned out much 


faster in terms of man-hours than they 
can be applied. In the last 50 years great 
emphasis has been put on speedier means 
and nuts 


screws running 


that 


of driving 
Karly developments in direction 
were the simple crank-type wrench and 
soon thereafter, the ratchet wrench, both 
of which made it possible Lo complete 
the operations without removing the tool 
from the head 

Most of the speed tighteners of the 
manual variety that we have today were 
designed before World War I! 


still the cheaper 


manufacturer could buy 


Labor 


Was one oft things a 
in those days 
so hand devices were good enough. Right 


lord 


and powe! 


after the conflict, however, Henry 


conceived his assembly line 
tools were needed. It was not long before 
the first power nut runners were in use in 
Detroit 


portable pneumatic drills and did much 


‘Thev were an adaptation of 
to assure the SUCCCSHS oft the moving pro 


duction line ‘Those first nut runners 
were operated by piston-type air motors 
and by present standards were extremely 
heavy for the work they turned out 
About 1928 power-tool manufacturers 
seized on an idea introduced by the old 
Imperial Pneumatic ‘Tool Company of 


Athens, Pa 


and came up with a vane 
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type motor for tools that was much 


lighter than the old reciprocating model 
The that 
time because of other developments ina 
little 


Vane tool ii hieved success at 


known branch of the chemical in 


dustry that has become the thriving 
plastics business of today The first 
vanes were of steel, and the metal to 
metal contact between them and the 
cylinder couldn’t be adequately lubri 
cated with the oils and greases then 
Known Hut the problem was solved 
with the appearancs of composition 
anes, and by 1930 Multi-Vane tools 


heir advent did 


fatigue. tor 


were well established 


much to reduce worker! one 


of the new units weighed only 5 pounds 


Hs compared with oo pounds fora tool 
with a 


the same reciprocating 


New materials 


Ca par ity 


motor ind advanced de 


reduced the weight of a com 


Multi-Vane 


sign have 


parable modern tool to i" 
pounds! 


with the au 


The one major difficulty 
powered tools of that period was that 
they transmitted the developed torque 
to the operator. It was a fatiguing job 


all day 
Ingersoll-Rand Com 


to fight one of those wrenches 
Finally, in 1934, 
pany brought out the 


that by 


pneumatic Impact 


wrench converting steady ro 


applied 


tary motion into rotary blows 





more torque or twist to a nut without 


anv reaction on the operator kKiven 


tool was 


though the 


midst of the rapidly be 


depression if 


came a success and virtually changed 


nany assembly techniques overnight 


Hy 1947 | i had Corrie 


trical counterpart of the pneumati Im 


up with an eles 


pactool 
During World Wat 


tion 


i] Spare ad ol Opera 


Was An essential im most manu 


facturing establishments, and the pro 


ductive capacity of American industry 


wonder! and marvel ot the free 


Not the least of the problems AS 


was the 
world 

sociated with mass output was the dris 
ing of screws and the running of nuts. It 


was then that engineers conceived the 


idea of linking several pneumatic tools 
together to drive more than one screw 
or to run more than one nut at a time 


made in 


Many 
the closing days of the war as plant tool 


such applications were 


rooms fashioned multiple units from 
existing tools. In 1951 Ingersoll-Rand 
brought out the first factory-built units 
engineered to do a specific job and con 


sisting of au tools connected to custom 


made manifolds and of specially designed 
counterweighted suspensions. In most 
of these cases torque-type tools were uti 
could be 


lized because they arranged to 
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TENSION MEASURING DEVICE 


jauge measures how much a 


One ot the latter 


This 4il 
sembly 


is shown at the lower right 


bolt stretches when tightened in an as 


Each is tightened and 


gauged individually and is turned until a pointer on the scale registers zero 


thus assuring even tightness throughout 


compensated tor automatically 
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Minor variations in bolt length are 


introduced in the 











SELF-LOCKING SCREWS 


Nylon pellets inserted in the machine 


screws deformed in service and 
wedged between threads. Called Nylok 
this teature is found on many lasteners 


are 


another and in that way 


ta the 


ict AANA one 
transmit operatol 
Hy 1954 the 


<TC! thread fasteners finally caught up 


neo torque 


technique of applying 


with the methods used to produce them 


lh added automatic teaturers to 


some 
ites Multiple Nut Runners that fitted 
them for today’s automated assembly 
lines These include machine place 
ment of screws and nuts that makes 


possible to dispense with the tedious job 
of manual positioning and starting, as 
well AS powell feeds controlled by limit 
switches on indexing conveyors or tables 
that permit the machines to operate vir 
Naturally 


equipment 


tually unattended as with 


other automated there are 


huilt-in devices which warn workers if 


something In Wrony ifa fastener 148 mise 


ing, for example 


Somentiste are reluctant to ace ept any 


value hecause something 


thing at face 


works if no reason, according to them 
for not digging further to determine juat 
what principle does make it work, They 


arrived a new understanding of 


thre 


have 
sCcTeW ad tasteners that even now ie 
design and erection 


‘Thus calle for the um 


revolutionizing the 
of structural steel 
of a special type of fastener, known aa a 
bolt, that i made of a 
high-carbon steel Heat 


ineren wed 


strength 
eatable 


high 
heat tf 


treating the fastener gives it 


atrength and improves the elasticity of 


the metal makes the bolt more ductile 
‘The latte: property is extremely inpor 
tant because of the technique now used 


to tighten bolte Perhape the idea behind 
explained by drawing an 


high bolt 


it can best i 


analogy between a strength 


and a Bpriny t 


| gt US SUppOone that two metal plates 


100 square inches in area are to be fas 


tened together. We know, he« ofour 


that the 


nun 


design cal ulat itis force tend 


ing to separate them will at no time be 
more than, say, 10 pei Further, we 
know that shear forces will in no case 


‘41 
74? 











AL/T DISNEY 


has the 


a creative gen 
ius who capacity to 
make his dreams come true, has 

made even his biggest one a reality. For 
more than twenty years he envisioned a 
playground for people of all ages that 
would become a source of joy and in 
spiration to everyone who came to see it 
‘The result is Disneyland, a fabulous $17 
million park located about 25 miles 
south of Los Angeles at Anaheim, Calif 
pened to the public on July 18, 1955, 
Disneyland is a park where fantasy and 
imagination are companions of reality 
[ts 60 acres are divided into five ‘“‘realms 
of enjoyment’ Main Street, U.S.A., a 
replica of the principal street of a small 
the turn of the century; ‘To 
morrowland, a_ look the 
Fantasyland, i story book world come to 
life: 
tory can be relived; and last but by no 
means least, Adventureland, where you 


can satisfy your yearning to visit far 


town at 
into future 


Frontierland,. where American his 


away tropical places 

In designing and building Disneyland, 
nothing was left to chance Disney's 
original plans were to construct the park 
on his studio lot in Burbank, Calif. 
However, as his cartoon family and other 
activities grew, so did his dreams, and it 
soon became apparent that 
far larger than the Burbank lot would be 


something 


needed 

‘The site was of prime importance, and 
its selection was made after a year's 
study of many locations and a complete 
search of land records Accessibility, 
topography, available utilities and en 
vironmental characteristics of various 
places were investigated Kven annual 
rainfall looked 
helped in making the final decision. As it 
turned out, the site chosen was a 160 


just off 


figures were into and 


acre orange grove at Anaheim, 


the Santa Ana Freeway 
been 


Kven before the property had 
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WILLIAM 


Disneyland 


Compressed Air Helps to Create Realistic Ilusions 


At Fabulous Playground for All Ages 


PHONMAS 


PAST AND FUTURE 


Upon entering the 


thoroughfare modeled after one in a smal! town of the 1900's 
four street cars and a chemical fire wagon, all horse-drawn 
those of 50 years ago and operated as they were then 
clude a shooting gallery and a theater that shows silent movies 
this old-style setting there is Tomorrowland 


160-acre playground, visitors walk down Main Street, a 


It is served by 
Shops are like 
Amusement places in 
In contrast to 
Among its attractions is the ‘Rocket 


to the Moon”’ ride (top) on which time, space, motion and loss of a sense of gravity 


are all authentically simulated to make the journey seem realistic 


As a part 


of this make-believe, unseen air-operated devices impart vibration to the seats 


purchased, the search to secure authentic 
equipment for the project was underway. 
It took three cities to supply the 100 
year-old gas lamps that line Main Street 
Some of the cresting and the railing seen 
there and in Frontierland came from old 
plantations in Nashville and Memphis, 
Tenn.; others from San Francisco, Oak 
land and Sacramento. ‘The hunt for early 
American interior designs extended into 
antique shops across the country. He 
structures and facilities are 


five-eights normal size, mills across the 


cause all 


nation were given contracts for special 
materials 

Authenticity was not confined to the 
buildings. Landscaping also presented 
many problems. Approximately half a 
million dollars worth of trees and shrubs 
were used to add reality and to set the 
theme for each of the “‘realms.”’ ‘Trees 
from many sections of the United States 


and from faraway places such as Aus 


tralia, New Zealand, South America, 
South Africa, China and Japan were 
planted 


During Disneyland’s first year, 5,660, 
000 persons toured the Magic Kingdom 
A 100-acre parking lot accommodating 
more than 12.000 automobiles was con 
structed, ‘The answer to the problem of 
providing visitors with food was incor 
porated in the over-all plan in the form 
of no leas than twenty restaurantes and 
snack bars capable of serving 9000 hour 
ly ‘These have been strategically lo 
cated throughout the 60-acre exhibition 
aren 

Actual construction of the park was 
hegun on July 17, 1954, exactly one year 
and a day before it was officially opened 
Statistically speaking, 5% 
inte 


to the publi 
million board feet of lumber went 


the project; more than three million 


aquare feet of paving covers Disneyland 


and ite parking lot; and approximately 











exceed the friction produced by a clamp 
ing force of, say, 12 pai. To be on the 
safe side we will fasten the plates to 
gether by loading them with a spring 
constructed #o that it takes a pull of 1500 
the 


holding the two plates together is 15 psi 


pounds to stretch it. Thus force 
and under the conditions we have set up 
they cannot be separated or moved in 
shear. The only requirement in fasten 
ing the plates with the spring is that it 
must be tensioned initially with a force 
of at least 1500 pounds. The same thing 


holds true in high-strength bolting 
After design considerations are estab 
bolt 
tions is selected and then tension equal 
to the load 


plied by drawing up the nut to that par 


lished, a meeting those specifica 


plus a eafety factor) is ap 
ticular point. 

One other consideration must be al 
lowed for in applying a spring: care must 
be taken not to exceed its limit of elas 
ticity that is, stretch it so far that it 
will not exert the 1500 pounds of force 


‘That aleao holda true for bolte 


needed 


the case of the latter a 


simple means is provided to avoid over 


However, in 
stressing them. If too much tension is 


put on a high-strength bolt it simply 


breaks and can be replaced. It will not 
break in service unless it corrodes or is 
subjected to a load greater than that for 
which it is designed 

Actually there is nothing really new in 
all the 


rules have been known in one form or an 


the idea of high-strength bolting 


other for some time. However, its ap 


plication to structural steel is new. ‘Ten 
sioning bolts properly has long troubled 
manufacturers of all types of equipment 
One way of gauging tension put ona bolt 
is to measure the amount of torque re 
quired to turn it (or ite nut). This value 
is an indication of the tension on the bolt 
iteelf, but it can never be more than an 
approximation because of the number of 
variables that enter into the matter. It 
can be influenced, for example, by the 
friction of the nut against the washer, or 
the 


the best way to determine 


by minor variations in threads. 


Nevertheless 





THE TOOL AND THE FASTENER 


High-strength bolting is a rapidly growing technique in 
Illustrated in action is a new 
type of Impactool which, by means of a torsion bar, con 
Manufactured by Ing 
ersoll-Rand Company, the Torsion Bar Torque Control 
Impactool, as it is known, does not call for skilled labor 
to operate it, yet applies all bolts with uniform tightness 
The high-strength bolt at the right is identified by three 
The central ‘E”’ 
Empire, a trade-mark of Russell, Burdsall & Ward Bolt 


the construction industry 


trols the torque used to run nuts 


radial dashes on the head 


& Nut Company 


3b32 


stands for 





the tension on a bolt is to measure the 
torque. ‘That is entirely satistactory be 
cause fasteners can easily be designed to 
exert the proper clamping force over a 
Then all 
that is necessary is to tension the bolt to 
that 


rather wide range of tension 


some value within range prefer 


ably somewhere near the midpoint — and 
it will do its job without failure 


Present-day techniques make it pos 


sible to tension a bolt within a certain 
range by controlling the torque used to 
tighten it Manually operated torque 


wrenches have been in existence for some 
time, and a power impact-type tool with 
built in torque control which permits it 
to run at full capacity and speed has 
Called 
‘Torque Control Im 


recently been put on the market 
the Har 


pactool, it eliminates many of the dif 


‘Torsion 


ficulties previously associated with at 
tempts to control the torque exerted by 
a power tool 

The new unit makes use of a torsion 
bar, which is prestressed or twisted to a 
given value, ‘The too! operates at full 
speed and develops full-powered impacts 
until the torque exerted exceeds the pre 
set value. ‘Then the torsion bar is twisted 
just a little bit more, and the additional! 
rebound serves to trip a valve and to 
shut off the tool 


pany, which introduced the pneumatic 


Ingersoll-Rand Com 
Torsion Bar ‘Torque Control Impactool 
im 1955 


driven Ly pes on the market 


lately placed electric motor 

Of course many other developments 
both in fastening methods and in fasten 
ers have come along in recent years and 
brought about either greatly speeded-up 
operations or stronger, more trouble-free 
unions, Self-tapping screws for certain 
kinds of sheet-metal fabrication are one 


We have already 


self-locking screws and some nut-and 


example mentioned 


bolt combinations that require a greater 
torque to disassemble them than to put 


them together. New and much lighte 


air and electric tools, including “high 


cycle’ units those powered by motors 


supplied with electricity at a much high 


er frequency 180 or 3260 evcles pel 


second) than the usual 60 for home con 


sumption Are NnOoOW “AY atlable. as are New 


sizes designed to handle extremely large 
fasteners 


Some prognostic ators are ol the opin 


ion that the dav will come when welds 


will he inn COM ION Line except where 


will be needed he 


later he 


threaded fasteners 


cause joints must separated 


However, it is only fair to point out that 
bolted joints will frequently be stronger 
the material sur 


even atronger than 


rounding them and that in most cases 


nuts and bolts are not only easier and 
faster to use but are also cheaper and re 


leas skilled labor At 
threaded the 


quire any rate 


fasteners and tools with 


which to apply them are indispensable 
to our material welfare and are keeping 


pace with our industrial development 
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Five Ingersoll-Rand motor-driven 


attractions 


air-cooled compressors 
spotted around the grounds lend reality to some of the 
Two of the machines (left) provide power to 
open doors and animate characters seen on Mr 


MACHINES BEHIND THE SCENES 


moon 


Toad's viewed 


Wild Ride, during which a 1903 model automobile runs the locomotives of 


down a cow and crashes into a barn 
the right serves to add realism to the rocket trip to the 


adventures in a small replica of a 19034 
intage automobile (Compressed au 
two I-R Type 40 


operates pneumatic rams that open doors 


from compressors 
and animate some of the characters seen 
on this rollicking ride 

Frontierland is surrounded by a stock 


The 


logs for this barrier and for the cabins 


ade reminiscent of pioneer days 


within were cut in the Arrowhead region 
of California and shipped to the Disney 


land site There they were hewn by 


workmen picked from among carpenters 
who had log-cabin or shipbuilding exper: 
ence and were familiar with the use of! 
axe and adze. The only power tool on the 
job was a chain saw driven by a gasoline 
engine 

attrac 


Among Frontierlands many 


tions is the 105-foot paddlewheel rivet 


Doat Mari 7 main 
ers that plied the M ississipp! in YOO ! 


' 


‘| ypical of the stean 
carries passengers on a Ya-mile circle trip 
down the ‘‘Rivers of America A uiniq ue 
beneath tne wate 


\ mitors ta 


} rontierland CHugi relive phases ot Arr 


uide rail assembly 


; te ph the vVesse| qT) its OUT me’ 


westward march by boarding 


agecoach or Come Stoga wagon or |! 


oining a pack train for a trip across the 
Kainbow Desert where they will find 
ANY SUPpPrises af they ford a stream and 
as8 a deserted mune 

in Adventureland yrhuich typihesr 
lan tian Village, a cruise onane Kpiloret 
boat will take Jou down trie tropi i} 
vers of the world Lifelike savage na 
IVEMBER, 1 >! 





The unit shown at 


tives and wild animals peer at you from 
the lush vegetation along the banks. In 
the background you can hear the chatter 
of monkeys and the trumpeting of ele 
phants. A silent and mysterious pagoda 
kee pa its \ igil in the dense foliage of the 
Indo-Chinese area. A waterfall is nat 
rowly missed by the vessel's expert nav) 
gator, and rapids must be “shot” before 
back at 


Here apain, a guide rail assembls 


you are safely your starting 
point 
serves to keep the boat in its channel du: 
ing this adventurous journey 

Leas inp Adventureland and retui rhirip 
to Main Street 
ride on the Santa Fe & Disneyland rail 
‘The 


engines that chug along on the | '@-miule 


Visitors might choos te 


road which encircles the park two 
scaled-down 
engines that 


country in the Las » 


trie » Hre reple sin ol tiv 


SteaAa;nn operated if} this 


A passe nye and a 


freight train are in service, and each can 


mcommodate 3400 people hey are 


‘tarted on thei runs from the round 


nNoOunhe 


with the help ol compressed Hil 


vhich i- supplhed hy it 1) hp “| y pe it) 


OM pressor and pros ides the forced draft 


ind aAtoOmiIiZAtiIon DneCesea“va’r, v hee rr) fir Phy 


ip the engine boilers 


Walt Disney who made [isn Viand a 


reality. was born in ¢ nicago in 1901. Hu 
father: vas tresh-Canadian ind ih 

nother was of German-American ds 
cent kKducated in public schools in 
( hicago and K ansas (ity he attended 
irt school in Chicago When Disne 

tL went to Halls wood in 1? r) 


that encircles the grounds 
one treight train accommodating 300 persons 





Air from another stationed in Tomorrowland ani 
mates a giant squid that trreatens to demolish an atomic 
submarine from which 
The fifth compressor supplies air to help start 


many wonders of the sea can be 


Santa Fe & Disneyland Railroad 
There is one passenger and 


‘ts consisted of $40 and boundless imag 
ination. He and his elder brother Roy, 
a partner in all his ventures, set up a 
back of a 
estate office Now a multimillion dollar 
Kurbank houses Walt Disney 
Productions, of which Roy is president 
that all 


time favorite cartoon character Mickey 


cartoon studio in the real 


studio in 


it was the introduction of 
VMiouse that started Dieaney on the road 
to fame. Silly Symphonies, a series of 
short musical comedies. came next, and 
in 1937 Snow White set a new pattern in 


the feature-length motion-picture in 


dustry Some of Disnev’s more recent 
productions include Lady and the 
I ramp Davy Crockett King of the 


Wild Frontier. The Littlest Outlaw and 
life filrnies is ‘| hue 


Prairie 


mile hy trie Atrican Lion 


‘Dh 
length Sleeping 


and Vanishing Feature 


Heauty is currently in 
produe tion 

In addition to his motion pour ture me 
[ismes television 


tivities entered t hv 


fhe ld ona Dig acale Diane viand ii weekly 
introduced in Octo 


With ite success 


/ 
froadcaant ing 


house long ahow W iit 
AKC. TY 


An ric nti 


ber 14954 overt 
neaured the 
(oor pany contracted with lianey for a 


new feu long daily tel imieeti show lot 


YOuUngslLeTS Phu I hve Mickey Mouse 
(lub made ite debut in the fall of 1955 

Phrough mis motion pictures Disney 
land park and his tek on programe 


1) erie nae mad rrinihiy contributions ta 
If remains tao 


i) bye 


the field of entertainment 


ry er what i ree xt entire x 
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SLEEPING BEAUTY'S ENCHANTED CASTLE 


This is a faithful representation of a medieval structure, even to the towers and 


parapets 


It stands at the entrance to Fantasyland, which is filled with storybook 


characters, as well as some others conjured up by Walt Disney and his staff 
One of its attractions is a theater that shows only Mickey Mouse films, and among 
the rides to be enjoyed there is one on Dumbo, the flying elephant 


42.000 sacks of cement were used. Kxca 


vations for the waterways supplied a 


large part of the 350,000 cubic yards of 


dirt that was moved during the building 
operations. Some 800 men wereemployed 
daily, with the figure running up to 2500 
working 10-hour shifts as the opening 
date neared 

kimployes serving on the permanent 
staff BHO to 


1000, and their occupations range from 


Disneviand number from 


bus boys to riverboat captains; from 
livestock handlers to receptionists. All 
are required to attend “orientation 
Classes,’ part of a training course to a 
quaint them with Disneyland polis y and 
ite way of life 

When you enter Disneyland you find 
yourself in a typical small town in the 
United States at the turn of the century 
lta leisurely pace is set by horse cars atop 
ping to pick up and discharge passengers 
in the friendly unhurried fashion of the 
NOOO # 


fire station, complete with horse-drawn 


The city hall, opera house and 


hose and chemical wagon, get first atten 
tion 

As you walk up Main Street you pass 
air hamporimum, bakery, ie 
market 


many othe shops and stores all with 


Creainh pat 


lo wrocery store meat and 


decor to preserve the atmosphere of the 
At the end of Main Street is the 


LDieneviand'’sa hub from which any 


period 
Plaza 
of the ‘lands’ can be reached. 

iret let us visit ‘Tomorrowland where 
many interesting and exciting exhibits of 
acientific conquest and things to come 


are prom nted Architectural treatment 


1.54 


of all the buildings is representative of 
1986 


rides. 


the year There one of the most 


exciting and perhaps the most 
scientifically accurate, is the “‘Rocket to 


the Moon.”’ 


into 


On this simulated excursion 


space, experience the 


passengers 


take-off, the 


whine of rushing air and the utter quie‘ 


powertul thrust of a jet 
of hurtling faster than sound toward the 


moon Through the giant panorami 
viewport they can observe the earth, the 
moon and the other wonders of space 
travel as the captain of the ship presents 
a running account of these phenomena 
on its intercom system 

Some of the realism of this adventure 
is contributed by an Ingersoll-Rand air 
cooled compressor which supplies air to 
Vibrate the seats in the rocket ship to 
give the passengers a sense of motion 
‘The operation of the compressor 18 syn 
chronized with the projection and sound 
equipment. In the Jules Verne exhibit 
“20,000 Under the Sea,” air 


from a 74%-hp ‘Type 30 unit is used to 


Leagues 


animate the giant squid as it attacks 
Captain Nemo’s submarine the Nautilus. 
lt aleo bubbles the water in the diving 
chamber, thus lending reality to the 
BCe ne 

Adjoining ‘Tomorrowland is Fantasy 
land, described as a world of imagina 
tion come to life. It is entered through 


a replica of Sleeping Beauty’s castle 


where a variety of rides and other at 
tractions await you in the courtyard 
For instance, you can join Peter Pan ina 


pirate galleon to spend several exciting 


minutes soaring high over London, 
Never-Never Land, Skull Rock, and 
Captain Hook’s hideaway; visit Snow 


White and take a trip through the Seven 
or ride on King 


Wild 


Ride takes you through a series of mis 


lL)warf’s diamond mine 


Arthur's carrouse! Mr. ‘lToad’s 





THE OLD WEST 


The log-stockade entrance beckons visitors to enter the world 
and other famed frontiersmen where one can ride in a Conestoga wagon 
stagecoach or even on muleback 


board 


‘Mark Twain 


boat 


which plies the Rivers of America 


of Davy Crockett 
buck 
And then there is the paddlewhee! 
Thirsts may be slaked 


in Slue Foot Sue's Golden Horseshoe Saloon where nothing stronger than soda 


is served 


eo 


pe 
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STRETCH OF PAVED ROADWAY 


The Northeastern Extension differs from 
the previously built sections of the sys 
tem in that it has a narrower central! 
dividing zone between the traffic lanes 
As shown above, it takes the form of 
4 raised concrete structure 4 leet wide 
Overpasses are plain but attractive 


ONSTRUCTION of the 110-mile 
Northeastern Extension of the 

Pennsylvania ‘Turnpike is entering 
ite final stages, The easiest 48 miles to 
build has been in service since last De 
Plymouth 


extends from 


Meeting, near Philadelphia, across gen 


cember It 


erally gently rolling farm country to a 
temporary interchange near Emerald in 
the Slatington area. The remaining 62 
miles, most of which traverses rugged 
mountainous terrain, is scheduled to be 
opened by the end of this year. Only 33 
months will have elapsed since the initial 
contracts were let on March 9, 1954. 
Although 
more than quadrupled since the first 160 
mile stretch of the Pennsylvania Turn 
pike was ready for traffic in 1940 studies 
of the current project before it was un 


construction costae have 


dertaken indicated that it would be self 
sustaining, As one of ita main benefits, it 
in expected to bolater the sagging econ 
omy of the anthracite-coal region cen 
Wilkes 


Kharre. which the extension will skirt 


tered around Seranton and 
(‘onsiderable progress has been made to 
wards diversifying the area's sources of 
moome by attracting manufacturing 
plants, and it is thought that the new 
highway will assist the movement. When 
it opens, driving time between Philadel 
phia and Scranton will be approximately 
the same as flying time, if the distance to 
and from airports is included. 
Thirty-seven miles from its southern 


end the new pike link skirts the impor 


3346 


New Turnpike Link 


110-mile Extension of Pioneer Pennsylvania 


Toll Road Nearing Completion 


Cc. H. VIVIAN 





EXCAVATING DEEP CUT 


The northern section of the route is largely a succession of cuts and fills across 


mountainous terrain. 


This view shows a long and deep sidehill cut as it was 


being excavated by Central Pennsyivania Quarry, Stripping & Construction 
Company. The white line at the right is a typical concrete-paved drainage ditch 


for diverting runoff water 


Allentown-Bethlehem industrial 
district and houte 
main east-west travelway that starts at 
New York City, some 100 miles east 
ward. A few miles farther north it will 
enter the Pocono Mountains, a popular 
vacationland with 200 resort hotels and 
One general benefit anticipated is 


tant 


crosses US. 22, a 


inns 
reduction of truck-trafhe congestion on 
free highways passing through or near 
cities and towns the extension will serve. 
It is hoped eventually to continue it into 
New York State to with the 
Thruway running from New York City 
to Buffalo 

Major North 


eastern Extension are the same as those 


connect 


specifications of the 


that applied to the existing sections of 


the Pennsavivania ‘Turnpike system: 200 
| 


foot right of way, two 24-foot strips of 


concrete providing 2-lane travel in each 


10-foot outside stabilized 


maximum radius of curva- 


direction, 
shoulders, 6' 
ture, 1000-foot minimum sight distance 
and 3 percent maximum grade. Instead 
of a median or center dividing strip 10 
feet wide, it will have a 4-foot concrete 
mall 8 inches high. The established poli 
cy of building most of the line along the 
sunny sides of mountains is being fol 
lowed 

The quantities of materials required 
are imposing. ‘They approxi 
mately three million barrels of cement 


include 


and more than four million tons of stone, 
sand and claasified earth for the subbase 
and concrete pavement, and 70,000 tons 
of structural and reinforcing steel, 
Aside from the huge job of smoothing 
out the right of way and laying the pave 
ment, the undertaking calls for the con 
struction of 133 bridges, 142 culverts and 
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as well 


retaining wall, 
41.48-foot Lehigh for 
described 


one extensive 
the driving of the 
‘Tunnel 


merly TJ. Evans 


our May issue). Four of the bridges are 


major structures across rivers and six 
teen will span lesser streams. Fifty-six 
of them will 


33 will take other roads over 


carry the extension over 
other roads 
it. Eleven will prov ide yrade separations 
at railroad crossings and thirteen will fit 
into the cloverleaf designs of the ten in 
ine of the 


conveys a stream under a high fill at a 


terchanges culverts, which 


considerable angle, is 703 feet long 


The Appalachian Mountain chain 


runs southwestward across northeastern 
succession of alter 


broken 


occasionally by a wind or water gap. Ex 


Pennsylvania in a 


nating ridges and valleys only 


tending generaily north and south, the 
new highway strikes across this uneven 
terrain at an angle, and that requires a 
great number of cuts and fills to iron out 
3000 feet 


long, and another called for nearly a mil 


the irregularities. One cut is 


Fills up 
High 


way engineers generally try to balance 


lion cubic yards of excavation 


160 feet high have been made 
cuts and fills, but it was not always pos 
sible to do that here and keep the maxi 


4iong 
with 


Buried drainage 
the right of way in all cuts 
tervals to delive: 


Rand drifter drills 


pipes run 


1956 


NOVEMBER. 


laterals at suitable in 
surface water to them 
mounted on towers on hydraulic booms 
attached to a tractor make a convenient drilling rig for 





mum grade down to 3 percent. Conse 


quently, excavation exceeds fill along the 
whole route, and on some contract se« 
tions considerable material has been left 
over. That has been deposited in low 
places near the right of way and graded 
to create level areas that may some day 
be used as building sites, recreation 
grounds or the like 

In addition to obstacles In pos “i by 
Nature. caused by 
proved troublesome, On the outskirts of 


Emerald, south of the Lehigh Tunnel, 45 


some man have 


feet of water was pumped from an aban 
doned quarry and the hole filled in and 
then built up 15 feet to proy ide a bed for 
Also at a bridge 


the highway. Emerald, 


100 feet high and 400 feet long was con 
the ‘Turnpike over 
several other quarries and 
a stretch of about 


structed to carry 


cCTrosa;©rt waa 


At intervals along 
15 miles in the vicinity of Scranton, part 
ly or wholly mined coal seams created a 


major problem. In some places as many 


as four of them are superimposed at dif 


ferent levels. and it was necessary to 


stabilize the ground under the highway 


down to the lowest one. Where there was 


coal not far below the surtace, contrme 


tors were required to excavate to it. re 
move it and then compactly backfill the 


opening. ‘This was true even where the 


roadway was to be carried on a fill ex 


tending above the ground level aa it had 


LOCATION MAP 


The main east-west Pennsylvania Turnpike is indicated by the solid line at the 


bottom 
the right. 


“* 


The 110-mile Northeastern Extension is shown by the blocked line at 
Dual broken lines designate possible future construction 


‘o> an NEW YORK 
j \ . i 
f ! ‘ 
f ae : 
. ~ F ‘ ~ 
/ - PENNSYLVANIA ®.  Seranton “a 
. a Pad 
. Wilkes. Barre sy / a 
Youngstown 4 Mit Sf 
z a“ a / : 
. ; te J 
o ~. J oe . . Deiawore 
“~*~ s Water Gap 







SS" 


DIGGING DITCH 


one or both edges of the pipe-trench 


Two Ingersoll! pressor (right) 






Redford r 


excavations 
ries its Own 4lr supply 
Booms can be raised 
horizontally by hydraulic power and holes can be drilled 
at any angle trom horizontal to vertical! 


NEW 
JERSEY 








Cariiste 


The Hydra-Boom unit car 
a Gyro-Flo 600-ctm portable com 
lowered or swung 








CROSSING THE LEHIGH 


The route includes three major bridges and numerous lesser ones 
the lower of two crossings over the Lehigh River 
Piers were built by the L & H Construction Company of Pittsburgh, Pa., 


Shown is 
This one is near Bowmanstown 
and the 


superstructure is now nearing completion by Bethlehem Steel Company 


been when work began. It gave rise to 
the anomalous situation of having first to 
dig in order to fill in later 

‘To cite an example, on the W.E, Gra 
ham contract 48 feet of overburden had 
to be excavated in one place to reach a 


coal bed After the coal had been ex 


tracted, the area waa filled to a height of 


around 70 feet 
inal 
this type of work generally used drag 


or 22 feet above the orig 
surface (Contractors performing 
lines to cast the material to the sides 
where it was readily accessible for quick 
backfilling. Anthracite coal is a pretty 
stable mineral and capable of supporting 
alot of weight. Where lying flat and un 
disturbed it would perhaps not give way 
under turnpike travel. However, the 
beds in this region follow the folds of the 
rocks, and folding is 


enclosing pro 


nounced, If coal lying on a slope were 
left alone, there would always be danger 
of ite slipping, eapecially if mining had 
been done farther down the incline 
Wherever abandoned mine workings 
existed underneath the right of way at 
depths too great to permit excavating to 
them they were filled prior to grading 
with sand and silt run down from the 
surface through pipes, The old workings 
were located largely from blueprints of 
the mines. ‘This entailed a lot of search 
ing for records, and in some cases the 
only prints available were obtained from 
Actually the Turnpike 


engineers laid out several optional routes 


retired miners 


through this section and later selected 
the one that required the least under 
ground atabilization 

Most of the open spaces were filled in 
the following manner: vertical holes big 
enough to take 8-inch casing down to 


solid rock and 6-inch the rest of the way 


S38 


were drilled 50 feet apart throughout a 


width of 250 feet along a total of 6 route 
miles. Hopper-funnels were fitted to the 


tops of the casings, in turn, for the in 
troduction of the sand and silt. ‘The sand 
came from pits opened by bulldozers and 
the silt from coal breakers or washing 
plants. Knd-dump trucks delivered & 
to 12-ton loads of the materials to a hop 
per, and they were then sluiced down the 
hole with water pumped from some near 
by stream. lake or other source of supply 
‘This process is known as slushing 
hole 


Filling continued until a would 





take no more and ink @xXCess of two mil 


lion tons of material was sent under 


ground. At some places there were mine 
openings on two or more levels, and all 
Where only part 
of a mine had been worked out and some 


bulk 


head was erected to confine the fill to the 


had to be taken care of 
coal remained to he extracted Hw 


abandoned areas 
(‘onstruction of the entire 60-odd-mile 
mountainous section of the extension has 
heen characterized by the extensive use 
of large blasthole drilling machines. This 
is a continuation of the trend noted pre 
muck-handling 
trucke 


Increased ©rt 


viously in equipment 


such as ; ower shovels carryalls, 


like 


phasis was put on big drill rigs or more 


scrapers and the 


effective drilling combinations even as 
roadbuilding progressed and was part of 
a growing movement to shave excavation 
costs, An example will illustrate the ef 
fect this trend had on paring bids. 

At the beginning of the program one 
$1.37 per 
Some months 


stretch was let on a bid of 
cubic yard of excavation 
later contracts in generally similar 
country and comparable in every way to 
little as 70 


Obviously, the firms taking 


the one cited went for as 
cents a yard 
the latter work had to find ways of cut 
ting corners, and one of the chief means 
of effecting savings was to utilize drilling 
equipment that was larger or more ef 
ficient than that previously on the job 

Four of the contractors in the hard 
going area each used from one to three 
self-contained, self-propelled Ingersoll 
Rand Drillmasters each equipped with a 
“‘down-the-hole’’ drill and either a 6- or 


a 6'%-inch Carset (tungsten carbide 


As the name 
drilling element goes down the hole. The 


insert) bit indicates. the 


TROUBLESOME RIDGE 


Near Bowmanstown the highway passes through Stony Ridge, an elevation that 
has a core of vertically standing quartzite flanked on each side by softer rocks 
The crest is jagged and the slopes steep and the contractor had to adopt moun 
tain-goat tactics when starting its reduction 
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bit is inserted directly in the fronthead 
of the drill, and no power is wasted in 
long and 


overcoming the inertia of a 


heavy steel. One of these compact Drill- 
masters, carrying its own Gyro-Flo 600 
( frm rotary COM pressor, dust collector. 
hydraulic leveling jacks and hydraulic 
wrench for loosening and tightening rods 
and bits, will generally replace ten to 
twelve wagon drills and the three or four 
600-cfm portable compressors needed to 
furnish them with air. 
that a 


quires no more operators than a wagon 


Considering Drillmaster re 
drill, its potentiality for saving money on 
heavy construction jobs is readily ap 
parent Other advantages not so dis 


cernible show up in connection with 
blasting operations. Because Drillmaster 
holes are spaced from 12 to 18 feet apart, 
as compared with 4 to 6 feet for smaller 
ones, the number to be loaded with pow 
der is reduced. Furthermore, each big 
hole can be loaded almost as quickly AS A 
smaller one because the cartridges are 
larger (usually on the order of 5x24 
inches) and fewer are consequently used 
Savings on labor alone of as much as 14 
cents per cubic yard of rock broken have 
heen registered. ‘Then, too, fewer costly 
blasting caps are needed and economies 
run to one or 


here may two cents per 


yard of rock In addition powder in the 
bigger cartridges is less expensive, and 
that 


yard of 


saving may reach two cents per 


rock ‘Total 


these sources may amount to as much as 


SA VINES from all 


five cents per yard, and that becomes 
important where a contractor has a mil 
lion cubic yards or more of rock to 
handle 


Not 


large drills, and even where one or more 


every job warranted utilizing 
of them were present smaller machines 
were required to take care of shallow 
lifts. trim the slopes of cuts. excavate for 
drainage ditches, et In consequence 


traditionally used wagon drills have been 
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much inevidence, carrying all the drilling 
load on some sections and supplementing 
big machines on others 

Rigs consisting of twin drifter drills 
mounted on a tractor and of a 600-cfm 
compressor to furnish operating air also 
have been popular, Most contractors as 
sembled their own units or had it done in 
an equipment dealer's shop. A well-used 
Caterpillar D& tractor, or ita equivalent, 
was usually selected for the chassis, thus 
Kach 


drill is mounted on a wagon drill-type 


cutting down on the investment 


tower at the end of a hydraulically pow 
ered boom attached to the front end of 
the tractor. ‘The result is a self-powered 
self-propelled rig that markedly reduces 
the need for wagon drills and hand-held 
drills on the average roadbuilding job 
Under the finger-tip control of smooth 
lifted 


without 


hydraulic power, booms are 


swung, extended or retracted 


manual effort. ‘lowers are quickly spot 
ted where they are wanted and operators 
spend almost their full time in drilling 
and little in maneuvering the equipment 
into position and setting it up 
kixperience indicates that one twin 

drill tractor unit will do as much work as 
three wagon drills and with two to three 


tren instead of from six to eight three 


FILLS LEVEL DEPRESSIONS 


View from below, left, of part of a 
700,000-cubic yard fill on a section 
built by J]. Robert Bazley. Inc The 


trucks that appear tiny in the upper 
left are 160 feet above the stream that 
tlows under the fill in a concrete box 
culvert 575 feet long In the 
ground are severa! of the troublesome 
‘bullheads’’ that occur in the strata 
in this area. Fills were built up in 
layers of material that was spread even 
ly by bulldozers (below) and then com 
pacted by rolling belore the next course 


tore 


was deposited 


drillers. two one 


helpers, 


COTMLPressOo;r 
operator and two additional men on a 
truck or tractor to assist in moving the 
wagon drills and the two « OMprecssors re 
quired to operate them). Long hose lines 


also are eliminated, and there is less 
chance of line breakage, air leakage o1 
loss of pressure As the booms can be 
swung through an are of 100° and extend 
ed in length up to 16 feet, a considerable 
area can be covered without moving the 
tractor, making it possible to put down 
from six to nine holes, depending on the 
spacing. Compared with normal wagon 
drill operations there seema to be a re 
duction of 50 percent in the cost per foot 
of hole and double the production pet 
man-hour 

‘The rigs normally carry 12- to 14-foot 
drill 14-foot 


holes without changing steele. On this 


steel-change towers and 


undertaking, single unite provided with 


24-inch Carset bite repeatedly drilled 


BOO to 1000 feet of hole in a day. ‘The 
bite recorded service tives of from 600 
BOO to 2OOO-2500 feet of hole in rock 


Steel bite were eres 
Moat of the (oti 


Classified as hard 
ally used in soft rock 
tractors were equipped to sharpen theu 
vent their drill roda to 


Ktead 


own bite. but they 


custo hope located in Scranton 
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Philadelphia for reconditioning 
To give a comparative example, Ly 


of Wil 


had ten to twelve wagon 


img of 


coming Construction Company 
lhamaeport, Pa 
drilla and six to eight portable compres 
sors on the firet of two sections built by 
it. On the second job, involving the re 
moval of 1.044.000 cubic yards of materi 
alin grading 6'% miles of right of way in 
terrain of much the same character, two 


Ingersoll-Rand Hydra-Koom rigs as 
counted for probably 90 percent of the 
drilling. Working two shifts, they kept 
muck in front of from three to five load 
ing shovels working one shift. Lycoming 
completed the excavation in about nine 
months, For digging drainage ditches, 
this contractor devised a mobile drill rig 
by mounting two drifters on an extension 
of the blade of a bulldozer 

Shovels 2Y%-cubi 


predominated, with a few smaller ones 


yards in capacity 


and some 3. 4 and even 6 yvarde in size 


640) 






























DRILLMASTER SCENES 
Hydraulic jacks quickly leveled one of 
the three Ingersoll-Rand large-hole dril! 
ing rigs used by Bazley crews (large 
picture) thus enabling it to put down 
vertical holes on a slope. At the left 
is a close view of the down-the-hole 
drill with a Carset (tungsten carbide 
insert) bit attached to its lower end 
Bits were dressed on the spot (below) 
with an air-operated grinder that re 
ceived power from the rig's compressor 
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‘The number of large ones was kept down 
by the legal limitation of loads that can 
state 


be transported on Pennsylvania 


highways. A 2'4-yard unit can meet the 
law by merely removing the dipper stick 
and dipper, but bigger ones must be con 
siderably dismantled. Fines for exceed 
ing the weight limit have ranged up to 
$1500 per violation 

The average truck was in the 12- to 
14-yard range, with some holding 16 to 
lS yards. Most of the dynamite used for 
blasting was of 40-percent strength, with 
some 60-percent being employed mainly 
in and especially at the bottoms of the 
larger-diameter holes 

All grading contracts include paving 
and other finishing operations, but most 
of the primary contractors have sublet 
paving. One specialist in this line has 


paved a dozen or more sections. On 


some stretches a part or all of the stone 
aggregates 
duced from the cuts and crushed to size 


for concrete has been pro 
otherwise most of it has been purchased 
General Crushed Stone Company having 
supplied much of it from its quarry near 
White Haven 

As is usual on a project of this char 
magnitude, top-notch con 


acter and 


tractors were attracted and have han 
died their work with dispatch and ef 
hciency. Although practically every job 
has had points of interest, all are general 
ly similar and we can do no more than 
hit the high spots of typical operations in 
some of the toughest sections 

Central Pennsylvania (Quarrying 
Stripping & Construction Company, of 
Hazleton, Pa., iscompleting twostretches 
of 2.73 and 4.07 miles, respectively, or a 
total distance of 6.8 miles starting at the 
north portal of the tunnel and running 
except for 


River 


being con 


northward continuously 


bridges across the Lehigh and 
Pohopoco Creek which are 
structed by other concerns. ‘The shorter 


section involved the excavation of 
1 250 OOO 
400 000 


handled directly by 


which about 


that 


cubic vards of 


yards was shale could be 
shovels and the re 
mainder was rock that had to be drilled 
and shot. Included in the latter category 
was the highest cut on the Northeastern 
kxtension, a 2700-foot-long slash in a 
steep sidehill that reached a maximum 
176 feet ‘The cut 
highway onto a bridge across the Lehigh 
Rive 
base of the sheer wall are the 


tracks of the Valley Railroad 


and great precautions had to be taken in 


height of leads the 
Some 200 feet below grade at the 
almost 
Lehigh 
making the excavation. Kocks were pre 
vented from falling by leaving a retain 
ing ridge along the outer edge of the shelf 
and pulling it inward as the final opera 
tion. ‘The work was finished without de 
laying a train or damaging the tracks 
Farther 


north. on the outskirts of 


Jowmanstown, the route strikes across a 
high ridge that has resisted erosion be 


cause of a central layer of quartzite that 
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stands in a vertical position. As the sur 


vey specified carrying the highway 
through this section in a cut, it was nec 
essary to dig deep into the jagged, pre 
cipitous ridge. Central Penn men in 

the 
piece of work of its kind the 
‘The cut had to be 


started at the top, and for a the 


charge of contract said it was the 


trickiest 
firm has ever faced 
Lime 
loaded trucks traveled a makeshift road 
80 steep that it called for low-gear, slow 
descent. Careful driving was strictly en 


forced. and there were fortunately no 


accidents. The rock proved to be harde 


to drill than any other the contractor en 
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CHECKING FILL 

This hydraulically operated earth-bo: 
ing rig made by Sterling Engineering 
& Manufacturing Company was used 
by Turnpike engineers to sample filled 
areas during construction 
bit can drill a 14-inch hole to a depth 
of 42 feet. Earth thus brought up was 
placed in airtight cans for laboratory 
examination. One important test was 
that of determining the moisture con 
tent by weighing samples before and 
alter heating them above the water va 
porization point. Such made if 
possible, for instance, to find out if the 
subbase in swampy places had been 
sufficiently drained before the place 
ment of fill 


Its AW jer 


tests 


bita were 


feet of 


countered, and even Carset 


dulled after making only a few 
hole in the quartzite 

lasting at this location had an un 
stra 


effect on underground 


Some of the first 


expected 
tigraphic conditions 


shots which were set off far above 
ground-water level, caused some twenty 
wells in the vicinity to go dry, apparent 
ly opening channels below that drained 
the reservoir supplying the wells. For 
some months thereafter the contractor 
hauled water to the homes that were af 
fected while the drilling of newer and 
much deeper ones (to 140 teet) was un 
derway ‘These were completed cased 
and equipped with pumps, all at the ex 
pense of the ‘Turnpike Commission, so 
the property owners are better off now 
than they were originally 


Drill 


master seen on the northern part of the 


Central Penn bought the first 


extension and used it for the bulk of the 
drilling. Holes were generally spaced on 
a 12x12-foot pattern, but ranged up to 
16x16 feet and were normally put down 
10 feet deep 


sistently supplied muck for two power: 


The single machine con 


Drilling speed averaged 22'% 


= 


shovels 
feet 
established there by Using only five bite 


an hour. A remarkable record was 
in drilling upwards of one million cubs 


yards of rock, One tractor rig equipped 


with Ingersoll-Rand X-71 drifter drilla 
Wiik also employed 
(‘entral Venn's second section 107 


miles long and involving 1,780,000 cubs 
includes the Ma 


built on a 


vards of excavation 
honing Valley Interchange 
double cloverleaf design and calling for 
some deep cuts on short-radius curves 


‘The 


served for a ahort time on this contract 


for the AHCCCS roads Drillmastes 


but most of the drilling was done with 
smaller equipment 


J. htobert 


which 


Khazley Irv of Port Cat 
like Central Penn 


been active in the coal-stripping 


bon. Pa has 


long 


business has substantially completed 


one 4-mile satretch and i in the final 
stages of a O.82h mile connection with 
the northern end of the Central Penn 


section. ‘This second job, which entailed 
the heaviest excavation on the entire ex 
movement of 


tension. necessitated the 


301.925 cubic yards of material, It in 
cluded nine cuts ranging in length from 
50 to 4800 feet and in depth from 15 to 
1/0 teet 
mum depth of 60 feet 


moval ot 692 


‘The longest one, with a maxi 
required the re 
lhe “i 


60 cubic yvarda 


also boasts the biggest fill in the 
route 1000 feet 

97 000 cubie varda 
it will be 160 


that 


tion 


long and containing 


Motoriatea tra veling 


iVel feet above 1 ammall 


4trea;ny CTOoOssBeSs it if} ’ har culvert 


pied fave t long 


lo carry out thi monumental earth 


ind-rock-shifting work jaziey semen 


hied uti biti ppeomitip Hrray of equipment if} 
trires 


Drillmasters for putting 


Alao 


cluding 


down ei;thes t) (iT '/ iti ry holes 


4) 






e * 


ce. te 
i Ss. see pe, 


bee 


a oo 


- 


go ares 
ao 





VORACIOUS EARTH MOVERS 


A powerlul motorized scraper-loader getting a helping shove by a bulldozer as 


it began to slice off a layer of earth 
the drivers 


available were two other large-hole drills, 
six I-lt wagon drills and two Hydra 


Hoom tractors, as well as nine shovels 
with dippers ranging in capacity from ¥Y 
yard to 6 yards, nine tractors and bull 
dozers, 40 rear-dump Euclid trucks, six 
scraper-loaders, four graders, eight roll 
ers and two truck-mounted cranes, ‘Two 
fuel roamed the 


equipment; a tire truck had a ‘Type 30 


trucks job servicing 
garage- type compressor for inflating tires 
and a hydraulic crane for lifting them: 
and a grease truck carried another Type 
10 for pressure lubrication. Air operated 
tampers consolidated earth backfill over 
pipes in inaccessible places; two transit 
mix trucks hauled concrete for culverts 


and drains; and three pneumatic ma 


chines vibrated it in the forma. ‘The firm 
is doing ite own surfacing and has three 
dual-drum Rex pavers for the purpose 


Much of the rock 


especially a blue abrasive sandstone and 


drilled was hard 


an occasionally OccuUrrifip conglomerate 
ixtremely troublesome. aleao. were some 
rounded boulders known variously as 


hbullheadsa 


natin 


dinosaur eggs and by other 


(,eologists identify them as 


quartzite and hard sandstone and say 


t hve YY were mont likely formed by the re 
peated twisting and shearing of the 
strata in which they are found by the 


earth's convulsions that caused the nu 


merous folda characterizing the moun 


tains of the repoion if dough or sone 


other plastic maternal w kneaded under 


’ " 
tiv Simiiiar 


palm with a rotary motion 


shapes will be produced, ‘These inclu 
sions are alwave oriented in the same 
direction and athwart the direction of 


atratification of their hoat formation 


Some of the bullheads are as large as a 


The size of the equipment somewhat dwarts 


truck body and highly resistant to drill 
ing, up to 46% hours was spent on one 
dulled 


They also defied dynamite unless pene 


and Carset bits were quickly 


trated by a drill hole. ‘They are com 


monly covered by a thin laver of softer 


material, and when they happened to be 





lying between drill holes in the envelop 
ing formation the force of the blast ap 


parently followed this film, thus failing 


to shatter them and usually bringing 


them to the top of the muck pile In 


such cases, those too large for loading 
had to be either pushed over the bank 
by a bulldozer or drilled with a Jack 


hamer for secondary blasting 

Although more plentiful on the Bazley 
job, the boulders also cropped up in som: 
other sections. Central Penn ran into a 
profusion of them in one place and ele« 
ted to roll them out into a field and break 
them up with a steel drop ball. Flying 
pieces chipped off in this way repeatedly 
broke windows in nearby power shovels, 
and after the glass had been replaced nu 
merous times screens were finally sub 
stituted 


Another contractor that handled a lot 


of rock was Kadget Mine Stripping 
Corporat on, of Madisonville Ky On 
two sections totaling 7.3 miles in the 


W ilkes-Barre moved 2,300,000 
cubic yards, about 65 percent of it rock 
called the 
yards was ex 
the attack 


four tractor 


area it 


From one 3000-foot-long cut 
Dale 
tracted 


close to a million 


(Concentrated on 


were a 6-inch Drillmaster 


boom-drill and six wagon drills 


powered by a battery of eleven portable 
The Drillmaster normally 


rigs 


COM pressors 
put down holes 25 feet deep on 15x15 
foot spacing while the smaller machines 


14-foot 


drilled mostly holes on 5xd foot 


centers 





DRESSING SLOPE 


In high cuts the slopes are broken by one or more benches to prevent materia! 


from coming down later on the roadway 


Wagon drills were commonly used 


for drilling in these areas because depths of holes could be varied readily to 


create even surtaces 


As a final step, the slopes were smoothed off 


Some con 


tractors did this by dragging an opened-up tractor-crawler track over them by 


means of a tractor running along the top of the bank above 
This mobile unit has a 25-foot telescoping boom 


(gradal! machine, as shown 


that can be shortened to 12 feet by a hydraulic piston 


Others utilized a 


The boom can swing 


through 360 degrees, be raised or lowered from the horizontal and fitted with 
various digging and loading attachments 
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URS is an society 


and we rely strongly upon transpor 


interdependent 
tation to bring to us the things others 
made and to send to market those 
Indeed, for 
years shipping costs have made up 
percentage of the 
buy and sell. Kf 


this overthe ad Lo Aa 


have 
that we have manufactured 
righty 


a steadily prowing 


total price of what W 


forts to reduce mini 


miu nave resultea In Many innovations 


im the transport methods to which We 


have long been accustomed Piggyback 


' 


ing palle tizing ol loads, ete ire some ofl 


dramatic changes we have seen 

half decade 

tentatively called 

been added lt is piggy bac king applied 
| 


to ocean poiny VeEeSSEeIS 


the more 
if} the last Now H ew one 


‘fishy backing has 


Kor Yeas sCoTTie’ lines nave trans 


hipped Cargoes still pac ked in the truck 
they the 


but by and large this procedure 


trailers in which arrived at 
docks 
WAS unsuccessful because the old lading 
facilities of hoist and sling were used to 
place the vehicles on board ‘The new 


concept of fishv bac k’ is i drive on 


drive off type of 


outfitted 


operation requiring 


Vessels and loading 


Sper ially 
equipment. About the only thing similar 
to it 1s the so-called sea-train, a ship onto 
the 


however. 


whi h railway CATs are run for ove! 


water transit. In many cases, 
the latter are not self-propelled, they are 
bargelike craft which must be towed o1 
pushed to their destinations 


‘TM’ 


ing proponent of 


is the lead 
Starting 


Ferry, In 
‘fishy back 

from scratch in 1953, the firm now has a 

fleet of 


truck-trailers and a number of tractors 


‘Trailer 


eleven vessels, several hundred 
Its main headquarters isin Miami, Fla 

and its ships operate out of lacksonville 
for Puerto Rico, the Caribbe 
Venezuela and 
Pick-up from the 
the 


‘'T'M'T trailers, some of which travel pig 


in Islands 


other major Caribbean 


ports consigner and 


delivery to Consignee a©re made in 
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First Piggyback 


— Now Fishyback 


gyback as well as “‘over-the-road Cine 


the TT M'T Cuba 
Sailing from Key 


is assigned to the 
West 


she carries 200 passengers to (Cuba and 


vessel 
tourist trade 
has drive on-drive off facilities to handle 
10 automobiles, thus making it literally 
to the island 
the 


possible to “‘motor 


‘The largest of the fleet is (Carib 
Queen which can accommodate 92 trail 
twelve 


ers. 97 automobiles and 


A sistership, the Florida Queen, was 


Passen 
RCTS 


rec ently purchased and is noOwW being out 
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loaded without 
aAttacned to a 


dolly w heels p 


Above 
unloaded trom 
cacevice itor 
transit 
Siip ifi 


provea by tne 


HOW LOADS ARE HANDLED 


At the lett, the 
experimental! hookup a! TMT’s 


Trailerloader 


the firm's president 
the use ol 


Ggouy 


raiis to its assigned 
a Manitowor 
the TMT 
mooring 4a 
if shown at the top 


swivel ftittin J cnains 





Forme! ly 


fitted for fishyback service 
she will have room for 92 


100 


a rail-car ferry 


trailers 20 dispatch vans. about 


autos and twelve passengers, as well as 
special tanks built to hold 1000 tons of 
vegetable oul 

Much of the success of fishyback is due 
to the speed with which ships can be 


loaded unloaded \ 


nounced last 


and device an 


only Julv has further re 


duced the time required and today it is 


possible to unioad iti only hour hours it 


cargo which at one time would have 
taken three days to remove (Called the 
‘Trailer-loadet if is) 6 «6essentially i 
winch-type mechanism combined with 


specially built-in tracks and guide rails 


on the vessel and a unique dolly rab 
bit Another Lime-Sa Ving device also 
deve loped and patented by | Ml mon 


Coast Guard approved stabilizing lash 
ing system that is easily applhled yet ex 
tremely strong 

he ‘Trailerloader has been inatalled 
on the Carih Queen which was launched 
in October and will alao be used on the 
Florida Queen when it is converted next 
It is located on the lower and mid 
‘The 


reserved fort 


yeur 
die deck of the 4-deck Carib (Jue n 
third deck will be 


which can be 


CARO 
automobiles driven on 
their own over a 
The Carib Queen makes 


the run from Florida to Puerto Hico in 


board under power 


special rainy 


less than three days 


system is pictured in an 


fiami base. Designed by 
Hath it enables 
tractors An endless 


the truck's regular 


Eric trailers to be 
cable 
rabbit (under 
the trailer 


The dolly rolls on steel tracks 


while quided by the raised 
3} ot 
crane on 4 
(,e0rgia 
trailer to the deck ol 


carryall trailer is being 
A special lashing 
4 vessel in 
Easily applied by means ol 


and jacks, if has been ap 


( oast (5 jara 















EYES AND EARS FOR DEFENSE 


The steel island is based on a design originated by Col. L 
The idea has been applied to various 


of a New York construction company 


B. DeLong, head 


structures, including docks in South America and the Arctic, in addition to 


platiorms from which offshore oil wells are drilled in the Gulf of Mexico 


The 


station petenee proved its stability some months ago by surviving winds of hur 


ricane force without damage 


FINHE Navy's 2-story triangular ateel 
land 110 miles east of Cape Cod 
is now Operating as America’s first radar 
sentinel-at-sea. It is shown in its nearly 
completed stage with three great inflated 
rubber ““Radomes” in which long-range 
radar equipment is installed 
(Called 


was 80 named because of ita resemblance 


“Texas ‘Tower,’ the structure 
to the big oil-well drilling barges at work 
off the ‘Texas coast in the Gulf of Mexico 
Measuring 200 feet on each side of the 
triangle, it contains air-conditioned quar 
ters for an Au Force personne! of 50 or 
eo who will operate the radar warning 
equipment, Ita massive proportions are 
indicated by the relatively amall size of 
the men and boats. The deck provides 


landing space for helicopters and has 
two large cranes for handling supplies 
and equipment 

The entire etructure, which was built 


by Bethlehem Steel Company, is mount 


Jj44 


10 feet in diam 


and 


ed on three steel legs 
eter, filled 
ing 48 feet into the hard-packed sandy 


with concrete extend 


ocean floor. ‘The corrosive action of sea 
water on the piers is minimized by what 
is known as counterelectrolysis, a cath 
method of which a 


pounds and connected Lo 


odic protec tion by 


9-inch weighing several hundred 


i single con 


ductor cable is lowered into the water 
by means of a motor-driven automatsi 
reel manufactured by Gleason Keel 
Corporation, of Mayville, Wis. This 


serves to supply continuous low-voltage 
direct current, causing a reversal of po 
larity and making the area cathodic in 
stead of anodic, thus eliminating loss 
of metal 

Other similar radar stations are being 
planned for the protection of our coast 
‘Two more now under construction 


off Nantucket 


are to be inetalled and 


New York 





Air Replaces Oil 


O'T a drop of oil passes through 
Nine newest and largest petroleum 
refining pilot plant operated by the Eseo 
Research & 
Linden, N. J 


was built to supplement the company’s 


Engineering Company in 


The 5-story-high unit 
laboratory-scaled investigations of the 
fluidized-solids technique of making gas 
oline 

Instead of oil, compressed air flows 
through the refinery’s king-sized reactor 
45 feet high, 5 feet in diameter) at a 
rate of 8000 cim 
tinged with trace quantities of helium, 


‘The air, sometimes 
serves adequately as a substitute for oil 


feed stocks because the unit is aimed 
specifically at engineering rather than 
process research ‘The powdered cata 
lyst in the fluidized bed is the same as 
that used in commercial refining plants. 

‘The 
any number of 
to allow engineers to make experimental 


reactor 18 in six Z-ton sections 


which can be removed 
changes inside the vessel. A 5-ton crane 
mounted on Lop is used LO lift the et ee 

The picture 
More 


stud the re 


tions in and out of position 


shows one being hoisted than 


200 stoppered “‘port-holes”’ 
actor. Through them samples of air can 
be withdrawn for analysis while the plant 
is “‘on stream.”’ 
The installation includes a made-to 
order, air-operated diaphragm valve that 
ever con 


is said to be the strongest 


structed 
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LEARNING BY DOING 


ness success story usually started out 


j eo hero of the typical old-line busi 


HW mere lad Carrying newspapers or 


running errands and then doggedly 
fought his way up the ladder the hard 
way. He practically never went through 


college if} leisurely comfort ind then 


stepped into a going concern bought for 
him by a wealthy and indulgent aunt 
‘The second formula would probably pro 
duce profits quicker than the first, but it 
wouldn’t make very exciting reading 

business of 


In real life, operating a 


iny kind is a considerable gamble filled 


with problems that can best be solved 
by one who has met them before. ‘There 
is no substitute for know-how. but ac 


No. 1 wa bit 


Lime-consuming 


quiring it by formula 


tedious, tiring and 


Nonetheless. it is commonly the neces 
ary procedure, he AUSsSe rarely does the 
business 


the hill 
there 


launch a 
to foot 


boy who wants to 
career have a rich aunt 
for qualified heip. Fortunately, 
iS AN inexpensive way of acquiring some 
valuable experience early in the game 
the 


and describes itself as ‘‘a 


lt operates under name of Junior 


Achievement 
nation-wide educational organization 
which offers young people of high-school 
age the opportunity to gain valuable and 
practical prebusiness experience by or 
ganizing and running their own small 
businesses with the guidance of volunteer 
advisers from business and industry.” 

(/nder this plan, fifteen to twenty boys 
and girls recruited from public, private 
and parochial high schools form a com 
“workshop or tactory 


the 


is pro 


pany. A 


vided for them hy local Junior 


which is made up of civic, 
‘The 


group appoints its own board of diree 


Achievement 


educational and business leaders 


tors officers labor force and sales staff 


and carries on under the guidance of 


three advisers from local concerns. ‘These 
‘“‘companies”’ are organized in September 
and October and dissolved the following 
May, near the end of the a hool term 
At the outset the students decide what 
they want to make and sell and deter 


mine how much money they will need 


to get started ‘They raise the funds by 
selling capital stock (at 50 cents a share 
to parents, friends, teachers and others 


No one can own more than five shares, 


and every member of the firm must hold 
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The average 
£100 \ bank as 


count is then opened and raw materials 


nt least one share Capi 


talization is about 
‘The company pays rent 
the 


are purchased 


usually $3 a month buys small 


tools it needs and leases any machinery 

required from the JA organization 
Products are sold on the com 

market 


S400 


Open 
annual sales 


W ages of 


workers and salesmen S COR LIDISSIONS “Afre 


petitive (; ross 


average production 


determined by members of the group 
(Complete hooks are kept and full reports 
When ope! 


paid and 


are made to stockholders 
ations cease in May debts are 
the is sold if the 


has heen profitable, and most of them 


inventory venture 


are, the stockholders get their money 
back plus a liquidating dividend If 
there is a deficit, the assets are distrib 


uted among the stockholders 
A wide range of products is manu 
and includes jewelry, toys 


blocks. table 


lamps, (Christmas tree stands. outdoor 


factured 


yuilding candlesticks, 
building llestick 


barbecue grills, ash trays, coasters 


memo pads and wallets. Raw materials 


most used are wood, metal, plastics 


paper, leather, textiles. Some companies 
do not make anything but engage in 
stead in photography, advertising, print 
ing, 
radio and ‘T'V shows and other “‘services.”’ 


secretarial work, development of 


Sometimes a concern finds it is in the 


wrong business is turning out some 


thing that doesn’t sell and has to face 


a probable deficit or change to another 


product. A group in Fort Wayne, Ind 
for instance, made 300 aluminum phone 
book covers before testing the market 
for them and then discovered that a 
similar and better one was being dis 
tributed by the telephone company 


With their capital tied up, the members 
‘| hey 
decided to convert the articles into cov 
Ky the end of the 


year they were leading all other Junior 


really had to scratch their heads 
ers for memo pads 


Achievement companies in Fort Wayne 
in sales and profits. Another firm made 


a plastic cigarette box that didn’t move 


and wound up in the red. However 
the group learned the valuable lesson 
that a business must always adapt it 


self to changing conditions 
$y running a business of their own, 


Leenagers learn to meet real-life situ 


ations. Also. they often find out what 











thev want to do or what they are best 


qualified to do later on Intangible bene 


fits are learning to work with others 


to exercise leadership and to ecarryv out 


orders 

Junior Achievement was started in 
Springfield, Mass., in 1919 by the late 
Horace A. Moses, then president of the 
Strathmore Paper Company, who got 


the idea from the already successful 4-H 
clubs operating in rural sections, ‘This 
year the JA movement is sponsored in 
158 American communities ranging from 
towns to the largest cities, and it 18 est 
that 47,000 


(000 individual companies 


mated students will form 
Directing it 
Achievement, Ine 

York City 


[ts officers include men high in the affairs 


nationally is Junior 


with headquarters in New 


of some of the nation 8 leading COPpornt 


Lions 


HOOVER DAM'S BIRTHDAY 


e» OCTOBER 25 the 
at 


Dam completed twenty 
vears of steady power production Al 


yenerators 


Hoover 


though no longer the biggest concrete 


structure, the dam will soon lose to a 
Swiss dam the distinction of being the 
but 
pioneer adventure in spectacular engi 


It was rightfully 


highest will always stand out as a 


neering achievement 


considered an audag hkOuns Plece of con 
struction when it was begun, and called 
for record-breaking financing that could 


handled 


The solution was the banding 


hardly be by one contracting 
concern 
together of half a dozen firms under the 
name of Six Companies Inc. There and 
then was born the idea of joint ventures 
so widely practiced in the field today 

Hoover Dam waa the first bridle ever 
put on the rambunctious Colorado River 
a stream so tempestuous that it awed 
early explorers and daunted the inge 
‘The 
site of the dam was exceedingly unin 
viting and repressive. An early explorer 
J. © 


to leave it in 1857, and dismissed it from 


nuity of engineers for many years 


of the region, Lieut Ives, was glad 


his mind as “altogether valueless’ and 


Nature to be forever “‘un 


‘Today Lake 


intended by 
visited and unmolested.”’ 
Mead is an oasis in the desert, a haunt 


of sportemen and a stopping point of 
interest for hordes of tourists annually 

Many more dama will be required to 
harness the (olorado in ite entirety, and 
a comprehensive program for the de 
velopment of the upper reaches of the 


When the 


river has been brought wholly under con 


stream has been drawn up 


trol, it will ide water for irrigating 


2? 600.000 acres of land 


pproy 


not to mention 


enormous additional power generation 
KNegardiess of the extent of that con 
struction, Hoover Dam will live long 


in the minds of engineers, just as Krook 
lyn Bridge continues to mark an epoch 
in structures of ita kind though no longer 


cCoMnspit (Hour for Rise alone 












(‘harles H jJennett. who 
Air manufactured air rifles for 
Hifle three generations of boys, 


4 


died on September 17, at 
Mich., at the 


He had been president 


Pioneer 
Piymouth 

ripe age of 93 
1912 of the Daisy Manufacturing 
(Company in Plymouth where the Daisy 


mirhes 


air-and-sepring rifle has been made since 
the 1880's 
a traveling salesman for his father’s Ply 


In his youth Bennett was 
mouth tron Mill Company, which built 
farming machinery. During that period 
a workman in the factory developed the 
rifle 
trying 
asa premium to purchasers of his regular 
(One of the first re 
cipientes exclaimed, ‘Gee, that's a daisy! 

stuck ‘The rifle 
14BB was in such de 


became the factory's sole 


and the elder Kennett. instead of 


to sell it, began giving it away 


line of equipment 


and the name grew 


popular, and by 
mand that it 
produc f 
Bennett 
investors in the Ford Motor Company 
He bought 50 shares of the stock in 1904 
for $5000 and sold it in 1907 for $35,000 
after unsuccessfully opposing a change 
If the holdings had 


was one of the firat twelve 


in the firm’s policy 
been retained a few years longer they 


would have been worth millions 
a * - 


An inmate of San Quen 
We Cain tin California 


who was studying publi 


prieon in 
Some New 
speaking surprised every 
one by talking on the sub 
Does Pay.”’ In slightly 


Keaders 


ject “Crime 
broken but well-chosen English he told 
how he, a foreigner with little education 
had been given the opportunity through 
his prison sentence to attend school and 


prepare himeelf for a useful life. “| made 
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“Toe give vou an idea of the size of the 
project, this is one of the rivets.” 


RAN 


This and That 


he observed, “and now I’m 
pay My 
didn't bring me any money, but it did 
When I leave San 
back to if 


a mistake.”’ 


making it dividends crime 
bring me knowledge 
Quentin | 


or any other prison.” 


will never come 

‘This little story was taken from ma 
terial on San Quentin’s educational pro 
gram sent us by Herman K. Spector, 
who is the noted penal institution’s first 
The 


setup It 


full-time librarian library is the 


core of the schooling was 
started in 1852 but never had a trained 
librarian until Mr. Spector came on the 
1947 

At first inmates were in charge, and 
them 


have been one Dick Fellows, who aspired 


job in 


the nost illustrious of seems to 
to become one of the West’s great high 


way robbers but got caught before he 
could fulfill that ambition 
mitted to the 


only became librarian but at times also 


He was com 
prison in 1870 and not 
gave long moral speeches to the other 
convicts and eventually was ‘promoted ” 
to the rank of teacher in the department 
of moral instruction at Folsom Prison 
Fellows claimed he was a Harvard alum 
nus, and no one doubted him. Spector 
on the other hand, says he is a ‘“‘meager 


Columbia graduate,’ but he's doing 
what is described as a whale of a job 
Kefore he came chaplains served as |i 
brarians, besides pursuing their own call 
ing 

‘The library contains 25,000 volumes, 
with plenty of time 
Their 
reading preferences are shown by a tally 
of the they withdrew 


last year: 


and the inmates. 


on their hands, patronize it freely 


types of books 


history, travel and biography, 


12,726; practical arte and science, 10,447 


literature, language and grammar, 7250 


philosophy psy hology and religion 


54321: social saoence, 4040, fine arts, 3893 
‘These were in addition to fictional books 
and magazines, With permission, 127] 
men also bought 2077 books by mail 
for $5753 and 637 others entered 1028 


magazine subse miptlions 
At the time the latest report was com 


piled, 1588 men were attending day and 


night academic classes, 149 were en 


rolled in vocational courses and 314 were 
obtaining instruction by correspondence 


Many of the eonvicts try thei hand at 


writing, and one of the librarian’s duties 


to read the manuscripts and pucd ge 


whether they are worthy of being sub 


mitted for outeaide publication. During 


the year he approved O74 short Stories 


plays, poems, novels, biographies and 
feature arti les and rejected tis ‘Two 
of the manuscripts were published by 


top national magazines. One dealt with 
iViation and the other with buffalos. An 
nmate who had been a professional writ 
er on the outside has had two plays and 
two books published since his incarce! 


mtion 





Included in the material we received 
was a copy of the San Quentin News, 
a tabloid-size newspaper now in its six 
teenth year of publication It is de 
voted entirely to news within the insti 
tution and has both English and Span 
ish columnists. The former writes unde: 
the heading, “‘Bastille by the Bay.’ ‘To 
quote one of his quips, ‘““There was not 
a single traffic fatality in all San Quentin 
over the Labor Day weekend.’’ 
‘The 


holster a 


reading matter was sent us to 


modest request for a copy of 


After pe 
farther and 


our magazine for the library 
rusing it, we went a little 


put the institution on our regular mail 


ing list We hope that it doesn't in 
spire any of the San Quentin residents 
to ask Santa Claus for a rock drill Ol 


hbreake! 


a paving 


We have received from the 
(Jeaka 
Japan a booklet printed in 


Fifty (jas Company in 


Years of 
observance of the firm’s 


fiftieth 


American 


Service 
year of service 
Gauged even by standards 
this is a large enterprise. Serving Osaka, 
Kobe, Kyoto and adjacent 


utility has a property investment of $163 


areas. the 


million and employs 6456 persons. Its 
47,184 stockholders received dividends 
last year from profits totaling $3,460,000 

The first gas was produced in October 
1905 year 3300 cus 


tomers bought it for lighting purposes 


During the first 


a use that was abandoned around 1910 
in favor of heating when the incandes 
cent light bulb became common. Both 


world wars seriously interrupted the 
but steady progress 
Con 
summers increased to 85,000 in 1925, to 
450,000 in 1940 and to 880,000 in 1945 

Hy that 


cities of Japan had been bombed, dam 


company's growth 


has been made at other times 


time. however. the majo: 


aging production and distribution faci! 


ities and reducing the number of cus 


tomers to 450,000. ‘Then a shortage of 
coal for making gas rendered it impos 
sible to serve more than 170,000, and 
those only a few hours a day. As late 
as 1952 there were only 645,000 con 


summers, or 73 percent of the prewar total 
In that yvear a $4! 
pansion plan was launched and now, in 
ts fourth back to 


800.000 and gas consumption per mete! 


million. 5-vear e» 


Veu! customers are 


im Z 7 Lim that Oo} i , i 
Total sales in 1955 were 25 billion 
cubic teet of gas. 614.000 tons of coke 


and 70 million pounds of tar products 
‘To insure even distribution of vas 
high-pres 
sure lines connect Osaka with both Kv 
K ob These are the first i] 


kind in Japan 


throughout the cities served 


oto and 


thei 


With negligibl () pp! 


‘ ’ 
oduction AapAaAnN 
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but 
locally 


fuel and 


percent of 


coal for power, 


the 


relies on 
only about 18 
mined supply is of high enough grade 
for carbonization and the company im 
ported 17 percent of its coal stocks in 
1955. ‘The possibility of gasifying low 
grade coal in place at the mines is now 
investigated 


being thoroughly 


al * * 

A Swedish scheme to 
Air Bubbles utilize compressed air 
Will Keep 


Ports Open 


to maintain an ice-free 
shipping lane in Lake 
Malar throughout the 
approaching 


SeCABON Seems Lo he 


It calls for keeping the wate! 


winter 
realization 
open from Vasteras, an important inland 
the HBaltic 
is now greatly ham 


industrial city. to port of 


Sodertalje. ‘Trafhe 
pered by the protracted and heavy ice 
formation in winter 

It is planned to lay on the lake bottom 
special neoprene-plastic tubing perfor 
ated at regular intervals with small holes 
Pre 


the 


the air can escape 


that 


project will pay for itself by eliminating 


from which 


liminary calculations indicate 
costly ice-breaking and by facilitating 
the speedy turnover of goods, thereby 
reducing the need for storage space. 
Following several years of successful 
use of the air system in ferry lanes, at 
shipyards and timber-sorting stations, 
an experimental plant was set up last 
On the 


plastic 


winter in the port of Vasteras 
1000 feet of 


holes at 


bottom was laid 
tubing with tiny intervals of 
34 feet 16 feet 
at the end farthest from the compressor 
station with an installed capacity of 450 
‘The that 
maximum depth of 50 feet 

At the time the air was turned on ice 


in the main section and 


cfm water at point has a 


covered the surface to a depth of 2 feet 
After twenty hours, holes began to ap 
and after 24 hours more they were 


pear 

30 feet wide and there was an almost 
continuous lane of open water. In two 
weeks the path was 60-65 feet wide. It 
remained free as long as air was fed 
through the system, but a layer of ice 


began to form as soon as that was dis 
continued As the winter was an un 
usually cold one it was apparent that 


the method was reliable under the most 


severe conditions that might be ex pe ted 


in fact, it was found that only half 
of the availabl compressed il! WAS 
needed 

Following this succesatul trial, a con 


mittee of fourteen erigifieere and econg 


mists was formed to tudy the Lake 
Malar scheme further and concluded 
that there was no obstacle that could 


ercorn \ fishing « Kpert gave 
issurance that the 


would most likely benefit marine life and 


not be ov 


introduc tion of Hil 


that fish would probably iy pie ntiful in 


t hv open lane 


rresry Sweden credit 


Although report 


IYhb 
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the idea to a Swedish 


industrial firm, com 
pressed air has been 
employed in a similar 
manner for many years 
in America to main 


tain open water in 
front of gates on hy 
droelectric dams 
‘The 
installation was made 
1916 


the Mississippi 


first large-scale 
in the winter of 
17 at 
Power Company’sdam 
across the Mississippi 
Keokuk, lo 


wa and was designed to 


River at 


pressure of 
the 


relieve 
thick ice 
119 control gates su) 


against 


mounting the spillway 
section. ‘The operation 
was described in detail 
in our January 1923 
issue 

Subsequently, air was used in various 
lakes to keep them ice-free for the a¢ 
commodation of migratory water fowl! 
In the 1950-51. 
& Lumber Company adopted the idea 
to maintain open water in its log pond 
at McCall, numerous saw 
mills in northern latitudes of both the 
United States and Canada have adopted 


winter of Brown's ‘lie 


Idaho. and 


the method, Formerly the plants closed 
during certain periods every winter 
The explanation of the action of the 
water is densest 
39°F, and 


it reaches that temperature it sinks 


air is simple. Fresh 
when 


‘The 


layer 


and hence heaviest at 


air bubbles lighten this lower 
which rises to the top and displaces cold 
that the bottom 
Thus circulation is set up and prevents 
the 


freezing temperature 


er water then seeks 


surface water from ever reaching 


‘The development 
of plastic pipe has simplified installation 
fact. an considet 


and is, in important 


ation in the proposed Swedish plan 





flarke Now Consultant 
(Charles W. KE. Clarke 
last June from United Engineers & Con 
Philadelphia 


consultant 


who retired 


Pe in Flow 
head 
lives 


Corncerrie ad 


structors, In 
an engineering with 
quarters in Narbeth, Pa., where he 


kor almost Vy Yeur°rs hye Wik 


with the design, construction and ope 
ation of numerous installations for publi 
industrial organiza 
tions Hie started 


his career in 1910 with Stone & Webhate 


ul ilit it’s and large 


including steel mills 
(Corporation if} sos8ton 


identified 


knginee: rig 
M ase 
Dwight P 


merged with othe 


and later Wik with 


hiohbinson (Company which 
concerns in i[Y2Z5 to 
l'nited Engineers & Constructor 


that 


for 
When he 


vice president 


retired from firrn he was 


consulting engineer and 


member of the board of director bie 


retains t hv latte: Connection 


“Doe vou mind’ 








Viv feet are like ice. 


In 1852, Scottish phys 
William 


eon. who was later to 


flompression  iciat hom 


Distillation 
of Sea Water he known as Lord Kel 


vin, proposed using 


the heat pump to remove salt from sea 
Subsequently many other in 
the 


now known as compression distillation 


water 


ventors worked on idea, which is 


Among them was Addison GG. Water 
house, who received a patent on the 
process but never went any farther. Not 


until 1941 was a satisfactory apparatus 
developed tor the service, It was create 4 
largely through the efforta of Arthur I) 
Little, Ine., and extensively 
by the U.S. Navy during World War II 
made by Fk... Kadger & Sone 
Company, of M ase. 
scribed in our March 1946 tasue 

Since then compression distillation has 
A recent example 


was used 
‘The unite 


Moston. were de 


been widely accepted 
of ite application is found in four new 
$7,500,000 supertankers built by Sun 
Shipbuilding & Dry Dock Company for 
leach 

‘ 


il distillers eit h_ capable ii 


Sun Oil (Company vessel has two 


identic: pro 


viding 200 gallons of distilled water per 
hour One unit normally supplies the 
tanker s needs: the second one iw held in 
reser ve The water i# used for boule 
feed, washing, cooking and bathing 
sen water is pumped directiy from 


the ocean into a atill. and live steam fro! 


iti auxiliary cpuiree iM fed lo an evapo! 


tapi ta) tart thi eyvck ot operations 


A 
hereafter, steam from the boiling sea 
Wile! im Cepttipore med and recirculated 
Lrius re turning the latent heat ote iporn 


tion plus some heat added through th 


’ 
Work at Ceottipore SiesTi i he (enm entlel 


1 compressor at slightly above atmo 


oheri pore wmuUrt and 3 diacharae i wt ire 
>to » pei ihe only outeide heat needed 
si small imount of make ul? Lenin and 


energy i required to operate the com 


pr mor ati inv A 


i) np rrdctot 











| basen STRY can save a lot of money 
annually, saye the J.C. Fennelly Com 
pany, if it will reclaim instead of discard 
pipes and tubes that have become use 
less because of rust or heavy incrusta 
tions of carbon, cement or other deposits 
that retard or obstruct the flow of fluids, 
‘The concern has introduced pneumatic 
equipment that cleans the inner surfaces 
as it is pushed through, doing so thor 
ough a job, it is claimed, that the metal 
“gleams like new.”’ It goes by the name 
of ‘Torno-Blast and is a modified sand 
blast outfit that the 
used range from peach- and cherry-pit 
and walnut shells, ground corncobs and 
rice hulls to sand, quartz, garnet, cut 
steel wire, crushed steel shot, refractory 
slag and rock-wool and other products, 


except abrasives 


whichever beat meeta the needa of soft 


aluminum-alloy tubes, heavy cast-iron 
pipe or the toughest armor plate 

The work is performed without ro 
tating either the tool or the pipe, but 
the abrasive issuing from the nozzle is 
directed under varying pressure against 
a conical diverter that causes the par 
ticles to whirl and to scour the surface 
as the operator moves the assembly for 
ward by aid of a atiffening rod. Mobile 
or semiportable compressors with a rated 
capacity up to 110 psi are recommended, 
and air consumption is said to range 
from 22 to 502 efm, depending upon 
the nozzle aperture and the abrasive 

‘To determine the effectiveness of the 
Torno-Blast system as compared with 
wire brushing, a large Weat Coast utility 
made large-scale teats of the biggest mod 
el on welded steel gas pipe. The latter 
had an inside diameter of 10 inches and 
varied in length from 25 to 44 feet. It 


was atacked outdoors and had an inner 


345 





New Pipe-Cleaning Tool 


inch 


coating of rust from ‘tq to 'Ae 
thick Different 
and forced through 50 feet of 1-inch hose 
to the nozzle with air at 95-100 psi. 


it was con 


abrasives were tried 


According to the findings, 
cluded that the 
were obtained with mineral shot because 
it is dust-free, reusable (about 25 to 30 
percent make-up is required) and re 
moves the rust quicker than sand. It 
was further stated that the tool did a 
satisfactory job of cleaning the 10-inch 


best all-around results 





PIPE-CLEANING SYSTEM 


Depending upon the diameter of the 
pipe to be cleaned, the Torno-Blast var 
ies somewhat in construction. Shown 
at the top is the largest size, the Mode! 
100 for 4- to 12-inch pipe, consisting 
mainly (left to right) of a baffle with an 
extension rod, a conical! diverter, a body 
with roller guides, a nozzle and an 
adapter. There are three other styles 
for reclaiming tubes and pipes from 
VY to % inch, % to 1% inches, and 
2 to 3% inches, respectively The 
worker at the left is removing heavy 
incrustations of carbon from _ short 
lengths of pipe 


pipe when it was advanced at an average 
With a 
operator, two helpers and 
means 9600 


in an &8-hour day, including setup 


speed of 1 foot per second 
4-man crew 
the compressor man this 
feet 
time, reclaiming abrasive 
after blasting 
The over-all cost, as given in the utility’s 
field notes, is in favor of the new method 


0.0173 cents per foot as against 0.0355 


blowing out 


pipe and repositioning 


for wire brushing. 


(iret i} ati reply ird 


New Technique for Vacuum-Furnace Control 


N INLET adapter designed especi 
ally to work at pressures of about 


one micron absolute up to atmospheric 


has made it possible to use a standard 





MASS SPECTROMETER 


Analyses of off-gases from the vacuum 
furnace partly shown at lower-lelt are 
being checked on a tape recorder. The 
inlet adapter is at the right of the spec 
trometer 





mass spectrometer to analyze off-gases 
discharged from vacuum furnaces and 
thus assure closer control over vacuum 
melting processes. As chemical reactions 
in the melting metal progress, different 
mixtures of gases are given off and these 
are analyzed by the mass spectrometer, 
thus indicating the condition of the melt 
Premature undesirable be- 
cause some impurities would still be in 
the final product. (See Better Metals 
Metallurgy published in 


pouring is 


from Vacuum 
the March 1956 issue of this magazine. 
the bad, 
some of the alloying in 


“Overcooking”’ melt can be 


too, because 
gredients used may be of low volatility 
and might be driven off as well. 

The accompanying 
‘Type 21-610 Mass Spectrometer manu- 
factured by Consolidated Electrodynam 
ics Corporation shows it with an instal 
a 1000-pound vac 


illustration of a 


lation connected to 
uum furnace in General Electric’s Car 
boloy Department Valves admitting 
gas samples to the instrument are manu 
ally operated in this case, but the unit 
may be equipped for automatic control 


Cirele f m reply ¢ wad 
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What is described to be the only bat 
tery-powered industrial sweeper that can 
work an 8-hour shift without recharging 
Wayne 
vehicle 


has been introduced by the 
Manufacturing Company. The 
has two motors: one to power it and the 
other to operate the brooms and dust 
control system. It also features a built 
in charger that can be plugged into any 
110-volt outlet, 


pickup broom, the unit can be equipped 


In addition to a 36-inch 





with a broom on either or both sides to 
increase the sweeping swath to 60 inches 
and to permit close cleanup in any di 
rection. Dust is collected in a large hop 
per (bags are not used) that is emptied 
hydraulically without the driver leaving 
The Model 605-E is designed 
plants 


his seat. 


primarily for large industrial 
where quiet and fume-free service is re 
quired and is also recommended for 
supermarkets, department stores and air 
and railway terminals. It is said to cover 
70,000 square feet of open area per hour 
Curele JK on 3 / 
Kipoxy resins with their outstanding 


properties for bonding metals, wood, 
plastics, glass and ceramics are now be 
ing offered by Houghton Laboratories 
Inc., in a kit convenient for use in the 
field 
preweighed, preproportiored amounts of 


When needed for 


patching or repairing laminated plastics 


It provides two tubes containing 


resin and hardener 
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epoxy castings or electrical and other in 
dustrial products, beads of equal length 
are squeezed from the tubes onto a pal 
ette. After thorough Triixinipe the adhesive 
is ready for service 

Circle 4E on reply 


Because many generating stations in 
britain have changed over from grate 
firing to pulverized-fuel furnaces, an ef 
fort is being made to overcome the short 
age of cinders for aggregates. ‘The prob 
lem seems to have been answered by the 
Building Research Station of Great Brit 
ain which has succeeded in processing 
flyash, of which large quantities are 
available. It is converting the raw ma 
terial, together with water, in a rotary 
pelletizer and sintering the product in a 
rotary kiln. No fuel cost is involved in 
the operation of the latter because the 
flyash contains some 5 percent of un 
One 


planning to turn out 60,000 tons of ag 


consumed carbon, company is 


gregates by the method 


A shop-made vibrating screen provid 
ed with a Cleveland air vibrator is be 
ing used with success by R. Krasberg & 
Sons Manufacturing Company to re 


move slugs and chips from 


Sorting and cleaning them 


precision 


stampings. 






HEAVY Y- 
DUTY 





PResenting another NEW 
WISCONSIN 


ENGINE 
the FULL-POWERED 





was a time-consuming hand job until 
Charles Bartz, plant superintendent, de 
veloped the table. whi h consiata of a 
acreen that fita loosely in a framework 
mounted on eight coil springs and that 
can be easily removed to allow the use of 
screens of other SiZ¢Cs The table Meus 


ures 40x40x36 inches over-all and has a 





hopper bottom that dumps the slugs 
directly into a scrap box. Plana for it are 
available. ‘The device is said to save 
the plant 60 man-hours a week 


f iret ‘/ cnn repuiy cared 


W hat is described as a new and unique 


line of safety shut-off solenoid valves has 


been announced by Automatic Switch 
type 


Company. Of the manual-reset 













V-type 4-Cylinder 30 hp. Model VH4 


Hpecn added to the Wi consin tine te) Till tre horse 


This rugged new engine ha 
np ana thie Model Vts4l) 5f) nip W ime tet a 


power gap between the Model VF4 25 
Engines At the same tin the mounting base is dimen 
Models VE4 and VF4 to permit convenient replacement ot thie 
greater power is required 

The Model VH4. which now makes its bow for the first time, is the most power 


beoriaaiiy identical oO tne 


latter engines if 


ful engine of its type and size availabi today. in our estimation. It i An engine 
of basic High Torque de yn which gives it the important advantage of being 
able to deliver maximum usable Lugging Power that carr the load through the 
hard, heavy pulls. It has been designed to give ou the beat po ble performance 
at all engine speeds trom 1400 to 2800 rpm even when operating under intel 

mittent shock-loads or under constant ioad, continuous service it is an excep 
tionally smooth-running, even-firing engine and has ali the traditional hea‘ aut 


features that characterize all Wisconsin Models, trom 3 to 36 hp Huilt for hard 
up to i140) }: 
Learn more about this new engine. Write for Bulletin $-196 for detailed data and 


engineering specifications, Also ask for Service Map Bulletin, Form 5-196 


> WISCONSIN MOTOR CORPORATION 


service at all temperature 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 
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they are designed to control the flow of 
and LP 


and can aleo be utilized to handle vary 


manufactured, natural yiaMer 


ing grades of fuel oil and noncorrosive 


liquids and gases. ‘They are available in 


% to 6 inches, and 
The 14% 


to 43-inch valves are designed for use in 


sizes ranging from 
pressures from 25 to 100 pai. 


yas supply lines leading to boilers, fur 
naces,ovensand other heating equipment 
and automatically shut off the 
They 


fuel as 


soon as power fails meet the re 


quirements for such valves (gas) in safety 
codes Approvals on other sizes and 


services are pending. ‘The assembly con 


siste of two basic parts valve operator 
and valve body, and a visual indicator 
shows whether the unit is in open or! 


closed position. Optional equipment in 
cludes a switch for alarm or electric sig 
naling, explosion-proof or water tight so- 
lenoid enclosures and a time delay to 
guard against momentary loss of power. 


f urels ol on reply ecard 


Whether you break ground or 
production bottlenecks 


Air-Maze filters 


will 


keep your compressors on the go! 


; 


¥v 





i 


Breaks Ground for highway repair. This calls for dirt-free air to protect 
precision parts of portable tools and compressor cylinders against premature 


wearing and scoring. So to assure operating dependability, cut downume and 
engine overhaul, contractors rely on Air-Maze filters to scrub dirt-ladened intake 


air completely clean in a bath of oil. 





Breaks Production Bottlenecks. This manufacturer insures continuous, 
trouble-free operation of automatic production machinery by using only filtered 


air in control systems. Erratic operation and produc tion breakdowns are avoided 
because Air-Maze oil bath filters keep airborne dirt from close fitting pistons, 


valves and control components 


AN1§3°4 





The Filter 
Engineers 





AIR FILTERS + SILENCERS + SPARK ARRESTERS + LIQUID FILTERS + OIL SEPARATORS + GREASE FILTERS 


25000 Miles Road + Cleveland 28, Ohio 
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Dressed in one-piece pressurized gar- 
ments with zipped-on gloves, men can 
safety 


work with in areas exposed to 


harmful gases and chemicals. ‘The suit 
is provided with a quick-connect cou 
pling for an air hose and is inflated with 


just enough air so that the pressure in 


side slightly exceeds that on the out 
side, thus effectually preventing liquids 
and fumes from entering. ‘The emer 


gency garment is made by Standard 
Safety Equipment Company of different 
fabrics to meet service requirements 


(irele 71 


kor process equipment that operates 
under pressures, temperatures and cor 


rosive conditions too severe for conven 


tional rupture disks, Black, Sivalls & 
Bryson, Ine has announced two new 
types the Model ID for systems that 


function under continuous positive pres 
sure and the DV for service under peri 
odic or continuous vacuum. ‘The former 


is composed of two matched prebulged 





MODEL D 


disks assembled as a unit for installation 
ina BS&K safety head 
is slotted and the lower one provides the 
The ‘Type DV has a third 


member or vacuum support on the proc 


‘The upper disk 
pressure seal 


ess side to prevent collapse or reversal of 
the sealing disk Hoth are available in 
sizes from | inch through 36 inches, in a 
pressure range up to 1000 psi and in a 
wide choice of materials 

Civele @E on reply 
that has been 
applied successfully for more than three 
New York City’s big 


hospitals, is now available for industrial 


Isodine, an antiseptic 


years in one of 
first-aid use in l-ounce bottles and in the 
form of swabs and applicators for field 
kits. 
freeze component 


The two latter contain an anti 
According to Davis 
Kmergency the 


exclusive industrial distributor, the prep 


Equipment Company, 
aration does not ating, stain or burn even 


when bandaged, is noninjurious when 
swallowed accidentally and is a superior 
bactericide. ‘The brown film gives pro 
tection as long as the color lasts. 


( ineté vj repay 
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Kall bearings made specifically to re 
duce friction in belt-conveyor rolls have 
been announced by Marlin-Rockwell 
Corporation. ‘There are types for in 
board and outboard mounting and with 
varying seals to keep grease in and dirt 
out. Two styles are shown: the inboard 
Conv-3-J at the top 1s mounted directly 
in the roller and has positive-contact, 


oil-resistant seals of synthetic rubber 





the Conv-3-SF has milled slots in the 
outer ring that fit into | shaped brackets 
in the conveyor frame for outboard 
mounting. ‘This model has a metal shield 
backed by impregnated felt and a spring 
controlled cork seal foth bearings Are 
lubricated for life, and all exposed sur 
faces are cadmium plated to resist cor 


rosion (ire fol / 


A continuously running cam drive and 
unique air-powered ejector mechanisms 

re features of a 12-station machine that 
is said to weld together 2-piece automo 
tive-hood hinge stampings with nine spot 
welds at the rate of 1200 per hour. The 
drive controls indexing and sequence 
timing of the welds, which are made 


when the 5-rpm cam is in the dwell posi 
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CASCLENE AND LPG ENGINES 





Medel = Cyl Sweke Displ Bare ECagine HP 
N56 4 We 4 5% 144 @ 22700 RPM 
N62 4 2% S% 62 15.3 @ 2200 RPM 
9 4 2% 3% 69 21.4 @ 2400 RPM 
9 8&4 24% 3 ~~ Ot 285 @ 2400 RPM 
Yll2 4 We 3% 112) 32.0 @ 2400 RPM 
Fiza 4 4% 124 365 @ 2400 RPM 
FiI40 4% 4%) «140s 42.0 @ 2400 RPM 
F162 4 Ag «4% ~—s«i162)—s 49.0 @ 2400 RPM 
Fi86—l—(C<Ciz !hCG 4% 126 60.5 @ 2400 RPM ING R LL A 
F209 6 BAe 4% 209 68.0 @ 2400 RPM ia $0 -K ND 
226 5 ji 4 226 13.0 @ 2400 RPM 
F244 6 BAe 4% 244 79.0 @ 2400 RPM 
M271 6 3% 4% 271 86.2 @ 2400 RPM GYRO-FLO 105 COMPRESSOR 
M290 6 3% 4% 290 92.2 @ 2400 RPM 
M330 6 4 4% 330 1044 @ 2400 RPM POWERED BY CONTIN 
M363 6 4 6 33 128.9 @ 2800 RPM ENTAL RED SEAL, 
B371 6 4% 4% 371 110.0 @ 2400 RPM SUPPLYING AIR FOR PAVING BREAKER 
B4?/ 6 4%; 4% 42] 127.0 @ 2400 RPM 
G14 4 3% 4%) «13K M2 @ 2000 RPM CUTTING OFF CONCRETE PILING 
G15/ 4 yy 4% 15/ 40.0 @ 2000 RPM 
£701 4% 4% 2701 65.4 @ 2400 RPM 
H227 4 3% 5% 227 54.0 @ 1800 RPM Year after year, ever since 1902, 
H2743 4 3% 5 243 57.9 @ 1800 RPM P : 
H260 4 3% 5% 260 62.0 @ 1800 RPM Continental engines have been prov- 
H277 4 5 217 66.4 @ 1800 RPM , , ns , 
K3%3& 4, 363 123.0 @ 2400 RPM ing their dependability in a steadily- 
)382 4 &y 6 382 14.0 @ 1400 RPM ‘ . , . 
1371 6 4% «4% «T1119. @ 2400 RPM i a list of special-purpose 
142/ 6 48 4% 47) 140.0 @ 2400 RPM mac ines. oda no matt w 
Ul 6 4% 5% 501 159.0 @ 2400 RPM Y -" hat the 
R513 6 4% 5% 513 164.3 @ 2400 RPM exact requirement of the job, there's 
§/2 6 4% 5% 5/2 1824 @ 2400 RPM 7 
R602 6 4% 5% 602 191.7 @ 2400 RPM a Red Seal model— gasoline, Diesel, 
v603 8 4% 4 603 220.0 @ 2800 RPM , , 
S49 6 5% 5% 749 2170 @ 2200 RPM or LPG— engineered and built to meet 
S270 5 5 870 23/0 @ 2200 RPM it down fo the | , 
ast detail—a model 
CUSHIONED POWER DIESEL ENGINES ; 
Medel Cel Gere Seeks Bleck Oae aseo WS with the proper performance charac- 
10129 4 3% 1% 1279 44.0 @ 2000 RPM teristics rofil a : 
GDIS7 4 3% 4% 157 39.0 @ 2000 RPM a eee e, sh pe and weight. 
"E0201 4 3% 4% 21 45.8 @ 2000 RPM In the industrial line there are models 
H0243 4 3% 5% 243 55.0 @ 2000 RPM 
“10260 4 3% 5% 260 59.0 @ 2000 RPM at closely-spaced levels—from 14 to 
*HD7// 4 4 5Y Z/] 63.2 @ 7700 RPM 
“10382 4 4% 6 382 125 @ 1600 RPM 240 horsepower. You find Red Seals 
104277 6 4% 4% 477 106.0 @ 7000 RPM ‘ . : 
R052 § 4% =~ SCS 4 0 ws 2000 RPM in many types of construction and in- 
V0603 8 4% 4% 603 175.0 @ 2600 RPM d 
0802 6 We 5 B07 20? 0 ) @ 1200 RPM ustrial equipment, mn farm machines 
“Available for industrial applications only of all descriptions, and in transpor- 
| tation, speeding the job and proving 
winne® their inbuilt qualities of performance, 
it ; 
a sarety count economy and long life. 
2 


SERVICE AND GENUINE RED SEAL PARTS 
SOLD EVERYWHERE 


[ontinental Motors [orporation 


- + eS 8 Cae ee oe © ws eG 2s § 6 AS 


§ EAST 45TH ST, NEWYORK 1), NEWYORK + 3817 S. SANTA FE AVE, LOS ANGELES 94, CaLif, 
S276 CEDAR SPRINGS ROAD, DALLAS § TEXAS + 1252 OAKLEIGH DRIVE, EAST POINT (ATLANTA) GA, 
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NUGENT 
LUBRICATING SPECIALTIES 
LET YOU 


SEE 


GOING 
ON! 


© SIGHT FEED VALVES provide a means ol regulating and visually 


checking oil flow at the point of delivery to bearings, gears, ete. 

















* SIGHT FLOW INDICATORS tell ,OUu At a vilance. Ol by the 
sound of an alarm bell, whether or not oil is flowing properl 


to vital parts 


* MULTIPLE OILERS are furnish dina variety ol ty pes with ans 


number ol leeds and will materially reduce lubrication Costs 


lor mia hiners with MWuatti\V Cle losed (1 hard fo-vet-at bearings 


Nugent manevlectuies « complete line of lubricating 
specialties Write for descriptive literature men- 
tioning the type of equipment you are interested in 





Wm. W. & Co., Inc. 


3434 Cleveland St. SKOKIE, ILLINOIS 
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tion. ‘The ejectors separate right- from 
left-hand stampings, both of which are 
welded in adjacent fixtures on the 6-foot 
diameter table, and deposit each kind on 
ite own conveyor. ‘The workpieces are 
manually loaded into 24 fixtures as the 
latter arrive in front of the operator and 
are firmly held in position by stationary 
pneumatic clamps at the weld stations 
of which there are four. The welding 





guns are suspended from an upper plat 
form supported by tubular steel columns 
and are operated by hydraulic powe! 
supplied by a motorized hydraulic pump 
with tank unit which is an integral part 
of the machine. ‘The working cycle is 
automatic. ‘The welder was built by 
Expert Welding Machine Company 
Cirel: 11h on reply card 


Profile and detail drawings of screws, 
screw heads and threads, which appear 
in profusion on nearly every plan or de 
sign, can now be traced in minutes by 
use of a 4-piece template kit made of 
rigid, transparent vinylite. ‘The one for 
small machine screws covers flat, ova! 
round, binding and fillister types from 
6 inch to No. 6; that for screw heads 
provides for top and side elevations of 
hex and square heads; and the screw 
thread template ine ludesAmericanStand 
ard threads from 20 to 4 per inch, %4 
inch to 4 inches in diameter. All have 
needle-sharp centering guides and well 


defined apertures 





Cirel. j BE m re ply card 


COMPRESSED AIR MAGAZINE 





For use on all Ly pes of diesel and KAS- 
oline engines, air compressors, hydraulic 
equipment, machine-shop coolant sys 
tems and elsewhere where oil must be 
efficiently cooled in a compact unit, 
Heat-X, Inc., has introduced a line of 
coolers the WIQO for operating pres- 
sures up to 250 psi and temperatures to 
300°F. The units have a brass shell and 
copper tubes and feature a patented 
inner-fin construction that is said to per 
mit more cooling in less space than is 
normally possible 

Cirele 131 


An air or gas vane-type flowmeter 
designed for a constant pressure drop 
across the meter is being offered by the 
Instrument Division of Scully-Jones & 
Company for anplications including in 
dicating, controlling, alarm signaling, se 
quence starting, shutdown, et Of the 
dry type and calibrated against gravity 
the No. 1050 is available in three stand 
ard body sizes with scale diameters of 
1'4 and 6 inches. Readable and cali 


brated accuracy is said to be 4 of | per 


—" 


cent and from 2 to percent, respec 


4 





tively, depending upon scale range and 
diameter. For scale ranges up to 50 cfm, 
all the gas passes through the instru 
ment, making it virtually independent 
of pipe restrictions and elbows; but for 
a flow in excess of 50 cfm the meter is 
connected in shunt (as shown in illustra 
tion) in one of several arrangements 
Calibration for densities of different gas 
es is corrected by simple adjustments 
Circle 14E on reply card 


Serious accidents, costly damage to 
electrical equipment and work spoilage 
can be averted, it is claimed, by a simple 
safety device conceived by Dayton 
Rogers Manufacturing Company, 2824 
Thirteenth Avenue, Minneapolis 7, 
Minn. Called the Multiple Lock-Out 
it locks a switch on a power line or source 
such as a fuse box in such a way that one 
member of a maintenance or repair crew 
cannot throw it while others are busy 
elsewhere on the line or machinery. ‘The 


new device is provided with a number of 
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VICTAULIC COUPLINGS 
Simple, fast, reliable. Styles 
77, 77-D, for standard uses 
with steel or spiral pipe, — 
Style 75 for light duty. Other 
styles for cast iron, plastic 
and other pipes. Sizes %"' to 
60”, 


ROUST-A-BOUT COUPLINGS VICTAULIC SNAP-JOINTS 


For plain or beveled end The new, boltless, speed 
pipe Style 99. Simple, quick, coupling, Style 78. Hinged 
and strong. Best engineered into one assembly for fast 
and most useful plain end piping hook-up or disassem- 
coupling made — takes a_i bly. Hand locks for savings 
real bull-dog” grip on the __ in time and money. Ideal for 
pipe. Sizes 2” to 8”. portable lines. Sizes 1“ to 8’. 











VICTAULIC FULL-FLOW FITTINGS ViIC-GROOVER TOOLS 

Elbows, Tees, Reducers, Laterals, a com- Time saving, on-the-job grooving tools. Light 
plete line—fit all Victaulic Couplings. Easily weight, easy to handle — operate manually 
installed — top efficiency. Sizes %4” to 12”. or from any power drive. Sizes %" to 8”. 


PLUS FITTINGS AND GROOVING TOO! 





Promptly available from distributor stocks coast to coast. 
Write for NEW Victaulic Catalog-Manual No. 55 -B-11 





VICTAULI 


COMPANY OF AMERICA 
P. 0. BOX 509 « Elizabeth, N. J. 
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holes, and each man on a given job re 
ceives a padlock with key that he inserts 
in one of the ho!es to lock out the line. In 






other words there are as many locks as 


SURFACE GRINDER with a 
there are workers. Not until the last one 
has opened and removed his lock is it 
POSITIVE SAFETY SHUT-OFF i possible to throw the switch and cleat 
° the line. The gadget is made of case 


hardened and plated strip steel and is be 





ing put on the market by the company 
List price, $1 each, $10.80 per dozen 


A soldering iron no larger than a pencil 
and weighing only an ounce is being 
made by the Wall Manufacturing Com 
pany. It is 7% inches long, has a g-inch 
tip and operates on 110-120 volt a-c or 
d-c current. ‘The little tool embodies the 
company’s “thermostatic brain’ that 
controls the heat so that fusing and tip 
burning are prevented. A special feature 
keeps the handle cool 

Cirele 15K on reply ecard 


Wedge-Grip is the name of a new con 
veyor-belt material of ‘4-deck’’ pattern 
that enables it to carry packages from 
cans to rough cloth bags as well as cer 
tain kinds of smooth, hard bundles on 
inclines up to 30-35 and 45°, respectively 


PLUS THESE OTHER COST-SAVING OPERATING ADVANTAGES: A enedust of Geodveor Tas & Rubber 


@® Handles can be set at 90° or 120° for close corner 
work and operator comfort...another Ingersoll- 


Rand FIRST! 


@ A responsive governor insures maximum cutting 
speed and minimum air consumption regardless 
of load 


@ Single point lubrication, double-sealed wheel 
bearings, large oil reservoir for long life, low 
cost operation 


@ Top of tool is flat for easy pressure application. 

@ Available in 2 Models and 4 speeds as follows: 
Speeds: 3100—4100—4500—and 6000 rpm 
Size 41F with push-locking throttle for constant 








operation. 
Size 41FX with self-closing, safety type throttle Company, it is made of a soft but abra 
sion-resistant rubber compound and has 
Ask for a demonstration of this new safety grinder uiesnieeten dhe of tepdean deslan 
mm your shop. 8.343 that form small, open-center diamonds 
so that as one atep is worn down another 
one is presented. ‘The ribs are sliced at 
Ti ersol = ATI regular intervals to provide gripping fin 
gers that adjust themselves to uneven 
1) Broedwey, New York 4, NY. surfaces Circle 10K. o” repl¥ card 
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Books and Industrial 
Literature 











A Study of Magnesium Fire Extinguishing 
Agents is the title of a report (PB 121375) 
written by L. M (sreenstein and S. |. Rich- 
man, Francis Earle Laboratories, Inc.. for 
the U.S. Air Force. Of 149 pages, it deals 
with tests which have proved that chloro 
bromomethane combined with a 50 percent 
solution of the liquids disodecy!] phthalate 
or ethanol ts the most effective agent tor 
extinguishing magnesium fires ( hloro 
bromony thane alone is not satistactory but 
it reduces the intensity of the secondary fire 
and inhibits combustion by forming a pro 
tective film on the metal tut when com 
bined with boron trifluoride, boron trichlo 
ride, magnesium bromide or calcium bro 
mide its efficiency as an agent is increased 
Published by the (otice of De hnical Ser 
ices, U.S. Department of Commerce, Wash 
ington 25, D.C. Price, $3.75 


| he Asscn lated (,eneral ¢ oOntractors of 
America, Ine has announced that the Fore 
word to the Contractors’ Equipment Owner 
hip kxpense Manual has been revised by 
eliminating duplicate headings and listings 
and by adding an alphabetical cross-refet 
ence ol listings as well as new items of equip 
nent fhe manual is a compilation ol the 
average cost of owning and maintaining 
construction equipment and may tbe put 
chased from the AGC national office, 1227 
VMunsevy Building. Washington 4. D. ¢ 
Price, $1.00 


Bulletin (cE A-6317, an illustrated General 
klectri Companys publication aT cribes 
ipplication features of control devices built 
fo meet Joint Industry Conference (JIC) 


standards Product data «are yivet on 
Mayne tt starters relays ol-tight push 
huttons solenoids livvat pid plugging 
switches and on a prneumathe time-delay 
rela‘ Circle 17K on reply card 

K.P. Adams ¢ onipan iit is Olleritiv a 
i) pruige bulletin (No. 909) which shows by 
means of cut-away sections and drawing 
the functioning of its bistoomiathe Wate 
hiters Dimension charts and flow curves 
ire given for all three ves ol filters and tor 
Poro-Stomne Poro-Screen and Poro-Kdwe 
element Curele IAK on reply « 

\ ONC-payt catalowur sheet bday tratitiyv 


ind cle 4 ribing its new poly the lene pillow 
that are said to reduce evaporation Ol liquids 
in open vessels as much as 70 percent ts be 
bil} distributed l) America! Agile ( Orpora 


tion Phe, “are essentialls small evlinders 
charved with air to give them added buo 
ancy and cover the « “posed surtace with a 
laver 1'6 inches thick 

Circle IGF on rejly rif 


fn addition to de scribing the principles of 
Air-vyauygiliy with the column Prec monaire 
in Catalogue No. IPC-6-56,. The Shefheld 
( orporation deals with basi tooling lor in 
specting internal and external dimension 


and conditions as well as with types and 
17¢8 of adjustable dif-yatiyve tool hy Many 
ingle- and multidimension gauge applica 
tions are thustrated 


Cirels di | ’ repay card 


I rig f sol Kand ¢ ompan s offering borm 


5189. a fiver describing in detail its new 
Size “41"" Frame Scraper Hoist 1 heavy 
duty, extra-powertul type designed to han 


— 
: 


dle single-line rope pulls up to 99OO poune 
Phe unit combines rugged construction with 
features recommended by master mechani 
ind maintenance men, namely: reversibl 


buttress-ty pe clutch top $-miec linked 
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“TORSION BAR" “TORQUE couTRot 


Multiple Torque Settings 


Size 5040T 
— Maximum Torque—90 ft. Ibs. 


Size 5340T 
— Maximum Vorque— 550 ft. ws. 
en el ~ 


« 
a ie at i 


te 4 L Kes 


\ 
Pes 


PROBLEM: Assembly of 1390 mechanical pipe joints in- 
volved over 15,000 34" bolts. The problem was 


to speed assembly, remove guesswork and assure 


proper tightness of all joints 


AIR ENGINEERING A new Ingersoll-Rand Size 5040T Torsion Bar 


SOLUTION: Torque Control Impactool, preset to deliver 60 


ft. lbs., was put on the job. 


RESULT: The Torque Control Impactool automatically 
shut off at the preset Torque all quesswork 
was eliminated uniform joint tightness was 
produced. .an average ol 10 minutes per joint 
was saved... smaller bell holes were required 
due to compact size of the 5040T this one 
tool produced an extra profit of $404.25 on 
this job. 





6-344 





You can put these new ‘Torsion Bar’’ Torque Con- 
trol Impactools on your nut running jobs and reap 


these benefits: Positive Torque Control... Simple 
Torque Setting... Setting remains constant... No 
pressure regulators needed ... No operator training. 


Write or phone for a free demonstration of this revo- 
lutionary fastening development. 


Ingersoll-Rand 


11 — New York 4, N.Y. 
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clutch band, angled clutch handle extension 
and motor with NEMA standard Type D 
flange mountings Planetar: geared primary 
reduction is said to insure well-balanced 
drive, and brakes are of the spring-loaded, 


self-energizing band type. The ‘'41” is of the 


Faster at Lower Cost exclusive Ingersoll-Rand “Unit Assembly” 
- © am ; 

design that is, each has its own barrel-ty pe 

housing, rope drum, gearing and independ- 

ent clutch. It is available in single, double- 

and triple-drum sets and with air-electri 

remote control equipment or air operated 





clutch firels ii} 7? reply card 


Open type retaining rings tor shalts 
measuring 1/25 to 1 inch, internal types tor 
housings 44 to 2% inches in diameter (con 
forming to NAS 50) and external rings to fit 
shaft« irom ly to 2% inches (contorming to 
NAS 51) are listed in a recent catalogue 
issued by the ndustrial Retaining Ring 
Company. Cirele 22E on reply card 


Allis-Chalmers Manufacturing ¢ ompany 
has released a bulletin (No. 53168424) cover 
ing direct-current motors of 4 through 200 
hp and motor-generator sets up through Z00 
kw The bulletin describes shunt- and 
stabilized shunt-wound compound wound 
and series-wound motors in eiht different 


closures Cirel Al, arn reply ¢ ird 


Basic Blading | the tithe of a 32 paye 
manual lor motor graders lor those new at 
the work and as a refresher course tor ex 
perienced men. Each phase of the opera 
tions from use of the controls to blade pos! 
tions and their applications is described in 
understandable language and graphically 
illustrated The booklet Form D628 
is published by Caterpillar Tractor Com 
pany also in Spanish, French and Portu 


VlLic's firels as, rt reply card 


Instruments for furnace and oven control 
in metal processing ar the subye ct matter ol! 
condensed catalogue and price list B43-1 
issued by Minneapolis-Honeywell Regulator 
Company, Wayne and Windrim Avenues 
Philadelphia 4, Pa In addition to intro 





ducing its new Electronic special Class 14 

, F : line of strip-chart, circular-chart and cu 
Air lines, water lines, dredging lines or vent lines where- cular-scale instruments, it deals with vane 
ever there's a job for pipe, you'll be time and money ahead type millivoltmeter controllers, thermo- 
: ‘ : ‘ couples radiation detectors, flame-failure 
with dependable Naylor Spiralweld. safeguards, electric and pneumatic valves 


and other devices 


secause it is light in weight, this distinctive pipe is easier 

, . . tie In a OO paye copiously illustrated cata 
to handle and install. You don’t have to “baby” it because logue The Cyril Bath Company, Solon, Ohio, 
vives detailed information about tts newly 
anil developed radial-draw forming machines 
seamed, spiralwelded structure, that will handle automobile trim or work 
weighing 300 or more tons. Parts are made 
by stretching the metal and by applying 
traveling pressure radially tangential to the 


Naylor pipe is stronger and safer due to the exclusive lock- 


Installation is further simplified and costs reduced when 


you Use the one-piece Naylor Wedge Lock coupling Lo COn- shape “) that sections up to $60 oT hevond 
nect Naylor lines. can be produced of aluminum, titanium, 

stainless steel and other materials for ai 
C rf t} — , , cra(t, jet-engine and automotive industries 
rf ie facts today on this proved, practical way to speed Catalogue can be obtained by writing to the 


up pipe line operations in construction service. Ask for company 
Bulletin No, 507. 

( omprehensive application and other 
data on radial rollets bearings are contained 
ina new catalogue and engineering manual 
prepared by Rollway Bearing Compan: 
Inc., 541 Seymour Street, Syracuse, N.Y. Of 
56 pages, it includes for the first time re 
cently computed thrust Capacities for it 
comple te line ot precision radial roller bear 





ings that obviate the need of computing the 
a s > | equivalent radial load In addition, the 
formula of the Roller Bearing Engineers’ 
(ommiuttee has been converted into a simple 
nomograph chart that eliminates compli 


Naylor Pipe Company + 1245 East 92nd Street, Chicago 19, Illinois “ated procedures in selecting bearings. Ki 


quest tor a copy should be written on com 





NAYLOR 





Eastern U.S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York pany letterhead. 
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THIS MOTOR CAN CUT YOUR HAZARDOUS 
ATMOSPHERE INSURANCE COST 


Insuring facilities with electric motors in haz- 
ardous atmospheres is generally expensive or 
impossible without special motors. Reliance has 
developed a completely new, Underwriters’ ap- 
proved motor design, called explosion-proof, for 
hazardous locations. In fact this is the only motor 
design that meets all qualifications for class I, 
group D and class II, groups E, F and G without 


requiring modification, 


produce explosive or ignitable mixtures. 





-—NATIONAL ELECTRICAL CODE CLASSES OF HAZARDOUS LOCATIONS ~~ 


CLASS | —Those in which flammable gases or vapors are or may be present in the air in quantities sufficient to 


Group D —Atmospheres containing gasoline, hexane, naphtha, benzine, butane, propane, alcohols, 
acetone, benzol, lacquer solvent vapors, or natural gas. 


CLASS li—Those which are hazardous because of the presence of combustible dust. 
Group E —Atmospheres containing dust of aluminum, magnesium, or their commercial alloys. 
Group F —Atmospheres containing carbon black, coal or coke dust. 


Group G—Atmospheres containing flour, starch or grain dust 


This new motor incorporates all of the 
outstanding features of the standard Reliance 
Totally-Protected Motor. In addition, all 
Reliance Explosion-Proot Motors are built to 
corrosion-proof standards. 

If you would like to have more information on 
what qualifies a motor for hazardous atmos- 
pheres, write for our new Explosion-Proof Motor 
Bulletin No. B-2409. 100 








RELIANCE 
Trtally Patected 
MOTORS 





RELIANCE tncintteine co. * 


DEPT. ZITA CLEVELAND 10, OHIO + CANADIAN DIVISION: WELLAND, ONTARIO 


Seles Offices and Distributors in Principal Cities 
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SPECIFICALLY ENGINEERED... 
NEVER MERELY ADAPTED... 
FOR EACH PARTICULAR 


TYPE OF APPLICATION eliite: Siete) i. i tens a's - 








COUPLINGS 


a ee ed 



























ONE-WAY SHUT-OFF 


Shuts off one side of line 








Gives quick connection and disconnection, with instant 
automatic flow or shut-off. To connect Coupling and 
open line to flow of fluid, merely push Plug into Socket. 
To disconnect, a slight pull on sleeve releases Plug and 
shuts off supply end of line. 





TWO-WAY SHUT-OFF 
Shuts off both sides of line 


To connect, pull back sleeve and push Plug into Socket. 
Identical torpedo type valves permit free flow of gas 
or liquid through Coupling. To disconnect, pull back 
sleeve . . . Coupling immediately disconnects, valves 
automatically seal both ends of line. Female pipe thread 





connections trom 's” to |”. Available in brass or steel. 


STRAIGHT-THROUGH COUPLING 


Provides quick connection and disconnection, but does 
not have shut-off feature. Sizes, ranging from 14" to 2'2", 
carried in stock. Two special types of straight-through 
steam Couplings also available—one for low pressures, 





and one for high pressures. 








vid Line Couplings for 


HYDRAULIC FLUIDS 
e OXYGEN 


WATER 


Quick-Connective Fi 
GREASE ®@ 
. VACUUM e STEAM 
NE « COOLANTS «® 


HOSE CLAMP PLUGS 
’ PLINGS 
CLAMP COU 





HOSE CLAMPS 
HOSE CLAMP SOCKETS e HOS 





ain e Oll @ 
REFRIGERANTS 


ACETYLENE @ GASOLI 
Write for Catalog 









= Representatives in Principal Cities 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


-a 


SINCE 1915 


K 


HANSEN MANUFACTURING COMPANY 


CLEVELAND Fe, ORIG 
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Adjustable-speed 
Gyrol Fluid Drive 


of a centrifugal compressor 


Traction-type 
Fluid Drives 


American Blower Type IM, 
traction-type fluid drives 
are also available as com- 
plete packaged units con- 
taming AC motor and 
built-in Gyrol Fluid Drive. 
Standard NEMA mounting 
bolt hole dimensions. | to 
20 h.p. 








American Blower 
products serve the 
petroleum industry 


@ Air Conditioning, Heating, 
Ventilating Equipment 
Mechanical Draft Equipment 
industrial Fans and Blowers 
Centrifugal Compressors 


Gyrol Fluid Drives 
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Photo courtesy Union Ot) Co. of California 
Unit shown ts a 4000 hp, 1800 rpm, size 315, type VS. Class-6 


Gyrol Fluid Drive equipped to automatically regulate the speed 
variable-density 





adjustable 
speed Gyrol Fluid Drive for in 
dustrial applications 





controls the flow in 
catalytic reforming processes 


Accurate control of the flow of gases 
and fluids is the key to the successful 
operation of a catalytic reforming plant 
Because its speed is adjustable, American 
Blower Gyrol Fluid Drives can vary 
the flow rates of compressors and pumps 
of all sizes and types —as needed, 
Consider these inherent advantages of 
Gyrol Fluid Drive: 

e Provides infinite and accurate 
pump speed adjustment over a 
wide range 

e Simplifies starting equipment — 
provides no-load starting 

e Eliminates problem of “gumming” 
which may occur with mechanical 
dampering 

e Saves steam needed for process 
work through use of squirrel-cage, 
constant-speed electric motor 

e Permits automatic control. Flow 
rates can be automatically regu- 
lated by simple movement of one 
push-pull control rod 

Whatever your method of catalytic re- 
forming, use Gyrol Fluid Drives for 
flow-rate control. Call your nearest 
American Blower Branch Office for data 





lype VS, Class-6, Gyrol Fluid Drive 
Adjustable-speed drive for compressors, 

to pumps, and other high-speed applica 
rpm tions. 100 to 12,000 hp; to 3600 rpm 





AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
IN CANADA: CANADIAN SIROCCO PRODUCTS 


Division of Amemcan - Standard 


AMERICAN ‘@:) BLOWER 


*eeet / 
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n Ice Cc piston 
$ industria! 5 an 
Bey: Wis. “eed 2900 nour ai 
yet age as ong 
Ring* he 19 n-€ y\in- 
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Like Miller-Rasmussen Ice Co., you can reduce 
maintenance costs and time and increase operating 
efficiency with Koppers Industrial Piston Rings. 
You can profit from longer piston ring life... 
longer cylinder life . and eliminate piston ring 
feather, scoring and scuffing. 

Koppers American Hammered Industrial Piston 
Rings prolong the lives of Diesel, gas, aircraft, gas- 
oline and many other engines, valves and compres- 
sors. Rings range in diameter from 1 inch to 10 feet 

are of cast iron and special alloy cast irons; 


Keppers Compeny, Inc. 
Metal Products Division 
Piston Ring and Seal Dept. 


Ee @ eek 


Engineered Products 
Sold with Service 
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Koppers Piston Rings go 10 years without 
repair, replacement or oil waste! 


they may be chromium-plated for added durability. 

Our field engineers in your area will be glad to 
unravel your knottiest piston ring problems and 
help provide you with a new high in piston ring 
performance, They'll check your present piston 
rings in operation... recommend the proper ring 
type or even have a ring designed for your 
specific application. 

Bring your piston ring problems to Koppers. 
Phone or write: Korprpers Company, Inc., Piston 


Ring and Seal Dept., 611 Scott St., Balto. 3, Md. 


AMERICAN HAMMERED 
Industrial Piston Rings 
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GENERAL ELECTRIC SYNCHRONOUS MOTORS 
REDUCE MAINTENANCE COSTS 


AFTER WINDING OPERATION, NEW POLYEX COILS WILL BE VARNISHED TO SEAL OUT MOISTURE AND CORROSIVE OR ABRASIVE MATERIALS 


New Polyex coils increase motor life 


Polyex insulated coils, a recent General Electri 
| greatly increase the life expectancy 


of large motors and substantially reduce mainte 


nance requirements. Prior to being introduced into 


the manufacture of G-E motors, Polyex coils wer 
subjected to numerous exacting tests to prove insu 
lation characteristics. These tests showed that Polyex 
ils have many times the physical strength of con 
ventional coils. Throughout the tests Polyex insula 
tion retained its superior characteristics -even after 
being baked for thousands of hours at 125 C 
Twice the resistance of other coils to operating tem 
moisture, contamination and 


peratur¢ f hanges 


mechanical damage is possible because Polyex coils 


are insulated with polyester films and fibres which 


ve 


, r 
of reneral Electru 


GENERAL 


; de mark 


are treated with the newest hydrocarbon resins. This 


ail-cdielectric insulating system is possible because the 


latest technological developments of chemistry and 


engineering are combined with the practical skills of 
more than a half century of coil manufacture 
Polyex insulated coils are but the most recent deve! 
opment in General Electric’s continuing efforts to 
provide a maximum in motor life and reduce motor 
maintenance to a minimum. For more information 
about General Electric motors, contact your Appa 
ratus Sales Office. A sales engineer will be glad to « 

in the many other advantages of G-E low speed 
synchronous motors. Write for Bulletin GEA-533? 
Address Section 775-6, General Electric Company 
Schenectady 5, 


ELECTRIC 








NOW. 


GREATER THAN EVE ?. 
PROTECTION 
TO YOUR AIR LINE 


untth the outstanding 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY 
and AUTOMATIC 


AIR TRAP 


MODEL W-4 






€ AIR TRAP 


EJECTS WATER 
AUTOMATICALLY 
AND RAPIDLY 


The FILTER removes solids .00039 and larger. Trans- 
parent bow! provides visibility. The REGULATOR can 
pass large volume with an unrestricted flow and mini- 
mum pressure drop. Self-bleeding, compact. Machined 
from bar aluminum. 





The LUBRICATOR delivers desired volume of oil. Bow! 
can be refilled without shutting off air supply. 


The AIR TRAP is an Automatic Water Ejector for all air 
line applications. Assures dry air in pneumatic systems 
at all times. Eliminates costly downtime and assures pre- 
ventive maintenance. WRITE FOR LITERATURE. 


PRODUCTS 





46 VICTOR AVE., Div. 14 
BETROit 3. MICHIGAN 


f iredte { rena t ind 
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Y 
: en Bearing Troubles 
\ 


Due to Poor Lubrication? 


~,...then BEARIUM METAL 
is the Answer to Your Problem! 


Even where water must be used as the only 
lubricant . BEARIUM METAL does not 
and will not seize or score the shaft. The 
reason is that BEARIUM METAL, because 
of its superior frictional properties, is self 
lubricating. Secret of its amazing perform 
ance is due to the uniform distribution of 
microscopic lead particles within the copper 
tin grains rather than between the grain 
boundaries as found in ordinary bronzes 

So, if you have a bearing requirement 
which calls for dependable, trouble-free per 
formance—then by all means—-BEARIUM 
METAL is your best buy in bearing bronze 
Try it on one of your toughest applications 
and prove it to your own satisfaction. 





Complete Information on Request. Ordinary Leaded Bronze 


BEARIUM METALS CORP. 


Dept. CA, Mill & Commercial Sts., Rochester 14,’N. Y. 


IN CANADA: 
Beorium Metals of Canada, Lid 
155 George S$. 
Torente 7, Canada 


WEST COAST AFFILIATE: 
Nevin Engineering Associates 
932 Cheviavave Bivd 
Pacific Palisades, Calif 


& % 











FOR A 


Complete Line 


OF H.P. RATED 


AIR COMPRESSOR 
SWITCHES 


ae Heavy Duty 


e Standard Duty 
3] Gas Engine Cut-Out 
4 Magnetic Unloader 


full range of electrical 
and pressure ratings 


Write for Bulletin 550, 
Sqvare D Company, 404! North 
Richards St, Milwavkee 12, Wis. 





ASK YOUR ELECTRICAL DISTRIBUTOR FOR SQUARE DO PRODUCTS 
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@ @ Look to COOK for Better 


PACKING RINGS! 


Whatever your packing-ring 
requirements, you can depend 
on Cook for a ring desien and 
ring material that will deliver 
maximum efficiency at mini 


mum cost, 


One source, one high standard 
ot quality — that's what you 
get when you specify Cook 
packing-ring pioneers since 
1888. Write direct for com- 
plete technical data. C. Lee 
Cook Company, 940 So. B&th 
St., Loutsville 8, Ky 





MATERIALS 


GRAPHITIC IRON 


(Exclusive with Cook) 


COOKMET 
(Na, l Plastic Bronze) 
(No, 2—Semi-Plastic Bronze) 
(No, 3 ilo, Bronze) 


BABBITT 
(Highly Anti-lrictional) 


COOKROC 
(Laminated Bakelite: Standard, 
Hi-Temp and Grapbitized) 


CARBON 


(lor Non-Lubricated Service) 


COMPANY 
Sealing Pressures Since 1888 


n reply ¢ ird 


~ Sarco Type [R-5S4-R Cooling 
_ Control on single stage 
air compressor 


























COMPRESSOR 
COOLING 


@ Do you want to avoid over — 
or under — cooling? 


@ Do you want to save cooling 
water and lubricants? 


@ Do you want to increase the 
efficiency and life of your air 
compressor? .. . then install 
SARCO COOLING CONTROLS 





Simple « Self-operated + Inexpensive 
Ask for Bulletin No. 701 


CARLO COMPANY, INC. 
. 


EMPIRE STATE BUILDING, NEW YORK 1, 
Represented in Principal Cities 


SARCO CANADA LTO, TORONTO &, ONTARIO 













Serco 
TR-54-8 
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water from compressed air lines. 


Compressed Air Meter shows direct on a scale, in cubic 
feet of free air per minute, the flow of air in a pipe or hose. 
These meters will show the air consumption of any pneu- 
matic tool, rock drill, air motor, sand blast, air-lift, or other 
application of compressed air. 


They are also used for maintaining air equipment in 
most effective working condition. 
about your use of compressed air, and these facts will enable 
you to bring your costs and production under profitable 
control. Write for new Bulletin A-8. 


WE SPECIALIZE in compressed air devices, including 
the ‘‘DriAir’”’ Separator for automatically 


New Jersey Meter Co. 


Plainfield, N. J. 


You can get the facts 


removing the 


Ask for Bulletin DA. 


THE TOOL-OM-ETER 
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a | 
( — ‘Only seconds to apply 
| this Punch-Lok hose 
y T : } ‘ clamp, Mr, Lok!”’ 











Dirty 
Air 
In 





















ww lo Automatic 
Trap 
Clean Air 
Out 


Adams Poro-Stone 


ir Filters SAVE 
Air Filters 

“You're right, Doc, 

MO N r Y ad TIME and it’s on to stay.”’ 


You get protection that counts with Adams Poro-Stons 
Air Filters, Damaging water, rust contaminated oil, dust 
and pipe scale are removed from your compressed air 


and there's virtually no pressure drop across the Wherever There’s Hose sd You'll Find 


Adams filter. 


Sepacetion of fenilin ciamer is ia two enges—by con PUNCH-LOK HOSE CLAMPS 


trifugal action from the movement of the air itself by 
diffusion through the permanent Poro-Stone filter tube. \\ hy wt) popular ‘ | hey re toda best bet: Pu ch 
Nort only do You save money if} longer tool life and Lok clamps last lor the bite (>) thie hose L bi rf irc 
trouble-free operation, but also you save time [hats ; 

hands clamping tools tor putting them o1 with the 
because Adams filters are quick to clean have no mov 
ings parts to wear need ne special tools proper pprecis Pension desired i bike Ss ON SCCOnC iQ do 
assembly is all but fool-proot ‘ \ 

| the TOL NO Weal NO Leal .f itil WED Sleds 
For tull details ane rices, writ today fe yor opy 
« ‘ | | ‘ . ‘ xd f if ‘ }) ot | sec ii) itl tr’ ever;r’ we hie re’ 


New Bulletin 117 


Fr. Fe ADAMS co INC Write for Descriptive Literature 
. oa ° 


or See Your Nearby PUNCH.-LOK Distributor 
209 E. PARK DRIVE BUFFALO 17, N. Y. 


oa 


R. P. ADAMS COMPANY, INC. N -56 
209 EAST PARK DRIVE 


" ( ) ' The Sign of ag GOOD Hose Clamp 
BUFFALO 17, NEW YORK 


Piease rush me your New Bulletin 117 with sizes 
and prices. HEL ©) K¢ 
Name | 
Firm | - C t, 7 Y -_ 


Dept.H, 321 North Justine Street, Chicago 7, Illinois 


| Street ( ity State 
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or small ones, too!.....f... More Economically with 


_— Norbide Pressure 
Blast Nozzles 


THERE’S a NORBIDE Nozzle available to give 
you exactly the type of cleaning stream you 
need from a broad stream for large areas 
to a pencil-thin stream for cleaning small open 
ings. And NORBIDE Nozzles lined with 
the hardest manufactured material commercially 
available —- maintain stream contour, last 
longer than any other nozzle made and deliver 


NORTON maximum blasting efficiency at minimum cost 


per hour. 
BORON CARBIDE For full details on cost-cutting NORBIDE Nozzles, 


NORTON PRODUCTS: Abrasives » Grinding Wheels write for your free copy of Form 543. 
Grinding Machines «+ Refractories 


seyee-iAsaNneine® PRODUCTS: Costed Ancadees NORTON COMPANY 
41 New Bond St., Worcester 6, Mass. 


NORBIDE™. . . the Longest Nozzle Life You Can Buy 


1456 ADV 29 





CUT DOWN-TIME ~- 


sllinds RR REFINERY PUMPS 









SAVE MAINTENANCE 








asy maintenance and less 
of it. These are important 
considerations in the de- 
sign of every Ingersoll- 
Rand Refinery Pump. Here 
are some of the features 
that keep these pumps on 
the job longer, cut down- 
time and save maintenance 
costs 


IMPELLER is carefully bal- 
anced for freedom from 
vibration. Made of bronze, 
iron or steel, for maximum 
service life under operating 
conditions, Impeller attached 
to shaft with pin-locked cap 


screw —can't work loose 


CASING is heavy-walled to 
provide corrosion allowance 
with conservative safety fac- 
tor at maximum working 
pressure. Centerline support 
and water cooled stuffing box 
for hot liquid service to 
800° F 


CASING LOCATING PIN, 
centered under Casing, as 
sures perfect pump align. 
ment during high-tempera- 


ture operation 


PUMPS * CONDENSERS * 
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SHAFT, of heat-treated car- 
bon steel or stainless-steel, is 
fully ground and polished - 
held to close tolerances over 
entire length for perfect fit 
of replacement parts. 


STUFFING BOX is deep 
enough to allow packing to 
be arranged to suit the appli- 
cation. Holds 8-10 rings, 
packed solid. Mechanical 
Shaft Seals can also be sup- 
plied. 


SPLIT-TYPE GLAND is easy 
to remove from shaft. Smoth- 
ering liquid can be circulated 
through gland when hazard- 
ous liquids are handled. 





Two 1 4" SFL pumps on reflux service at a natural gasoline plant. 
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, SPACER COUPLING permits 
quick, easy removal of entire 
pumping assembly without 
disturbing piping or driver. 





TAPERED COUPLING FIT, 
with key and lock nut, elimi- 
nates need for shrink fit and 
permits easy removal or re- 


Class SFL pump with coupling spacer removed, showing ease of 
disassembling pump unit. 


placement 


For the complete story on 
I-R refinery and process 
pumps, send for your copy 
of Bulletin 7094B 


Ground, tapered coupling fit 


Cross section of SFL pump 





ersoll-Rand 


11 BROADWAY, NEW YORK 4, N_Y. 


Ing 
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DISTRICT OFFICES 


BOSTON. MASS. 
339 Auburn Street 
(Auburndale 66. Mass.) 
Phone Decatur 2-7050 
CHICAGO 14, ILL. 
2701 N. Paulina Street 
Phone Fastgate 7-8450 
CINCINNATI 12, OHIO 
2089 Sherman Av 
Phone Jefferson 1-2855 


CLEVELAND 14, OHIO 


NBC Bide. 815 Superior Ave 


Phone Cherry 1-0862 
DALLAS 2, TEXAS 

Seconda LTrit S inta B's Bide 

Foom 519 

hor Adams 5-769] 
DAVENPORT, IOWA 

705 Union Arcade Bldg 


} mone H L.% 

DETROIT 35, MICHIGAN 
LA228 James Couzel liw' 
Phone University 2-5917 


ERIE, PENNSYLVANIA 
12th & Cranberry Street 
Phone 2-6456 

GRAND RAPIDS, MICH 


The Jay Company 


251 Lake Michis il Drive N 


Phone Glendale 6-839] 
HOUSTON 21, TEXAS 

P. ©. Box 14284 

109 Ba trop St 

Phone (‘apital N.~ 75S] 
INDIANAPOLIS 18, IND. 

1701 N. Sherman Drive 

P.O. Box 715] 


Phone Fleetwood 7-1127, 7-1128 


KANSAS CITY, MISSOURI 
1102 FE. 47th Street 
Phone Valentine 11-0100 
LANCASTER, PA. 
Clair M. Williamson A rT 
20 Race Avenue 
I’) rie? 4 1546 
LOS ANGELES 21, CALIF. 
Weastco Pump Sale 
2315 FE. 8th Street 
Phone Madison 2754 
MILWAUKEE 17, WIS 
16 FE. Silwe try? 


ne Dri) 


4 ‘ j , = yr ft ‘ 
Phone Woodruff 2-1225. 4-291] 


MINNEAPOLIS 4, MINN 
The Edey Compat 
302 Fifth Ave South 
Phot Federa 2] 
NEWARK 4, NEW JERSEY 
1245 MeCarter Highways 
Phone Humboldt 2-9225-4 
NEW ORLEANS 20, LA. 
Rou Pumo & Fle 
’ © Box 9067 
Phone Canal O702 
PHILADELPHIA 40. PA 
124 S. Easton Rd... G 


}? on Tur r 4 1665 
PITTSBURGH 172. PA. 

516 Federal St 

North Side Dep t Bank Bid 

Phot Fairfax 1-446 
SAN FRANCISCO 24, CALIF 

51h lustr il Street 

Phe rie Valen i 6-5] 4 7 
SEATTLE 16, WASH 

H. S. Emanu 

115 Prince Street 


Phone West &7 
SKANEATELES, N.Y 


YP () Box 216 


Phone 109 

TULSA 3, OKLA 
Bekin Bid; 20 EF. Archer St 
Phi Tie (sib (97) 7 ' rt) 


WAUSAU, WISCONSIN 
(Hiome Offic 

fandolnoh & Cherry Streets 

1) Row 630 

hone 2.2011 thru 2-2015 

“EXPORT DEPARTMENT 

Marathon Electric Mfg 

4° ~ 


1 Fifth A 


» 


New York 16. New York 
Phone Murt Hill f 22 
Call Any Of The 

Above Offices For 
Complete Information 


("; rp 


why You Should 


Specify... 









MOTORS & GENERATORS 


Dependabllity 


accepted by Leading National Manufacturers 


Wide Rauge of Sczee 


motors 1/20 H.P. to 2500 H.P. Generators VY. K.W. to 2000 K.W 
Built to Your Specifications 


Nationwide Serwice 


A Service Station and District Office is near you 


FRACTIONAL HP. MOTORS 
General Purpose 
20 HP.uo From Stock 
2pecial Purpose 
Built to YOUR Specificatic ; 





TOTALLY ENCLOSED FAN-COOLED 


MOTORS 
~ bbed Frame € onstructior 
Cool, Clean, Efficient 


Explosion Proof Ratings to 2750 HP 
Corry This ZG Lobe 


MARATHON 


HOME OFFICE AND FACTORY, WAUSAU, WIS. 


SALES OF F te 


Since tes 


So itt PRi ned 





te 








NEW NEMA INTEGRAL HP MOTORS 


Pro, je A Prote tion 
eT " roof Si ioe? proof 
Y/eather Protected (,varded 


f. at Coen Motor Prices 





LARGE APPARATUS 

Synchronoy 4 Wo ind Rotor Motors 
Generators At O¢ MM) Frequency 
Motor Generator Sets 


4 sftomator Ad; ssioanle ‘ eed De ves 


ELECTRIC 


FACTORIES AT ERIE, PA. AND EARLVILLE, ILE. 


Pat criries 








Keep compressors 
clean and you'll keep 


COSTS LOW 


4 wet A 


A CLEAN SYSTEM is your best assurance of smooth 
air compressor Operation at consistently low main- 
tenance costs. Texaco Regal Oil RGO is especially 
refined to keep compressors clean as it lubricates, 
to prevent rust and deposits. With this great oil 
you'll have clear lines, free-working rings and 
valves. Results—increased efficiency, reduced main- 
tenance Costs. 

Texaco Regal Oil RGO is highly refined from 
select crudes, then further improved by extra proc- 


essing and effective additives. Thus, its naturally 


fine lubricating qualities are complemented by high 
oxidation resistance and ability to prevent trouble- 
causing deposits 

There is a complete line of Iexaco Regal Oils 
RG O—tor Cvery size and type Compressor, every 
operating condition. 

A ‘Texaco Lubrication Engineer will gladly help 
you choose the proper one. Just call the nearest of 
the more than 2,000 Texaco Distributing Plants in 
the 48 States, or write The lexas ¢ ompany, 135 East 
t2nd Street, New York 17, N. ¥ 


TEXACO Regal Oils R&O 


FOR ALL AIR COMPRESSORS AND OPERATING CONDITIONS 





